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1.0 INTRODUCTION
1.1 QOBJECTIVES

The objective of the remedial investigation process is to
provide a sufficient amount of data to allow an informed decision
as to the most appropriate remedial alternative to implement at a
site. Such decisions are based upon factors which include the
physical character of the study area, the type, concentration and
spatial distribution of target constituents, the potential for
migration of these constituents, and the potential for adverse
effects on human health or the environment. The specific data
required to attain this goal vary depending upon site conditions.
The objectives of this Remedial Investigation are to establish
those features of the site which have or may contribute to risks
to human health or the environment as a result of the release of
target constituents, to determine the nature and extent of these
constituents within the surface and subsurface soil and
groundwater, to identify the physical features of the study area
which may contribute to the migration of these constituents or
their potential for risk to human health or the environment, and
to quantify the risks to human health and the environment
resulting from site conditions.

1.2 SITE BACKGROUND

1.2.1 SITE LOCATION

The study area includes (1) the real property located at
1710 Villa Street, Mountain View, California, hereafter "JASCO",
(2) the property which lies west of JASCO a distance of

‘approximately 150 feet and north of JASCO a distance of

approximately 275 feet. Figure 1.1 shows the location of the
study area with respect to the City of Mountain View. Figure 1.2
shows the study area with respect to local roadways.

The area to the north and west of JASCO includes a portion
owned by Southern Pacific Transportation Company (SP) and a
portion of the Central Expressway, an east-west transportation
corridor through the City of Mountain View as shown in Figure
1.2. The SP portion of the site consists of a 100-foot wide
swath wherein two sets of railroad tracks extend in a general
northwest-southeast direction connecting San Francisco with San
Jose and points south. The Central Expressway, separated from
the SP property by a six~foot high chain-link fence, is a four
lane expressway with a 30-foot wide center median.

Figure 1.3 depicts the layout of the site and some of the
general structures present. Structures thereon include a
chemical blending and packaging production area, a warehouse area
for inventory, storage areas for unused empty containers and
drums and underground storage tanks.
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1.2.2 Site Operations

Production activities at JASCO consist of the repackaging of
bulk chemicals into small containers and the blending of
chemicals to produce proprietary products. Bulk solvents are
delivered to JASCO in tankers and are transferred by gravity to
underground storage tanks located just south of the production
area (Figure 1.3). Care is taken to assure that no spillage
occurs during filling and that tanks are not overfilled. Loading
and unloading areas are surfaced with a combination of asphalt
and concrete. Solvents are pumped by suction to the filling
machine or to blending tanks via above ground piping within the
bermed production area. Non~bulk chemicals may then be added to
the blending tanks to produce proprietary products. These
proprietary products, as well as bulk chemicals, are then
packaged in small containers (i.e. pints, quarts, gallons),
capped, placed in cardboard cartons, taped closed and transferred
to a finished goods area for later distribution. The production
processes have remained unchanged since JASCO began operations at
the Villa Street facility.

Through collection and reuse of residual materials, JASCO
consumes all of its raw materials. Production lines are cleaned
after each product run and residual materials are collected and
stored in 55-gallon drums until the same or a compatible material
is packaged and the residual material can be reused. This
process has eliminated the generation of production wastes since
its implementation in 1983. Prior to this date, wastes were
collected and transported to a designated off-site disposal
facility.

Minor spills, which occur infrequently, are immediately
cleaned using absorbent materials and resultant wastes are stored
in 55-gallon drums for reclamation. All above-ground tanks,
production equipment, and product storage facilities are located
in bermed areas such that a spill would be contained.

1.2.3 Site History

JASCO took possession of the facility in 1976 and has
operated the facility as a chemical blending and repackaging
plant since this time. Previous to JASCO's operation the
facility was operated by West Coast Doors, Inc. a manufacturer of
residential and industrial doors. The site was zoned for
industrial use until December of 1983 when it was rezoned
residential. The site is surrounded to the south, west and east

by multi-unit residential property and to the north by property
owned by SP.

In January of 1983 a resident of the area issued a complaint
to the San Francisco Bay Regional Water Quality Control Board
(RWQCB) concerning an alleged release of chemicals from the
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facility. On August 3, 1987, after JASCO initiated a series of
site investigations (see Section 1.2.4 Previous Investigations),
the RWQCB issued Cleanup and Abatement Order (CAO) No. 87-094.
During the period between the issuance of the CAO and the
present, JASCO has conducted additional soil quality
investigations, constructed a 14 monitor well network providing
soil and groundwater data from the upper two aquifers at the
site, and implemented interim soil and groundwater remediation
programs of the most affected areas. On June 24, 1988, EPA
proposed the site for inclusion on the National Priorities List.

1.2.4 Previous Investigations

The following is a discussion of past investigations
conducted at the site. Appendix A provides the references for
past documents prepared in association with these investigations.

Pursuant to the citizen complaint in January of 1983, JASCO
installed a groundwater monitor well (V-1) adjacent to the
underground storage tank area. During this investigation a
composite sample of soil was collected from the borehole and a
groundwater sample was collected from the well. Each of these
samples were analyzed for volatile organic compounds, phenolic
compounds, alcchols and acetone, and kerosene and thinners.

In August of 1986, JASCO installed a second monitor well (V-
2) at the north side of the facility adjacent to the drainage
swale. Two composite soil samples and a groundwater sample were
collected during this investigation. The soil samples were
separated into a shallow composite representing samples collected
from between the depths of five and 15 feet and a deep composite
representing samples collected from between the depths of 20 and
35 feet. Each of these composite soil samples and the
groundwater sample were analyzed for volatile organic compounds,
alcohols and acetone, and Kerosene and thinners.

In November and December of 1986, JASCO installed a third
monitor well (V-3) to the north of the underground storage tank
area and conducted a soil gas survey at the site to determine the
distribution of volatile constituents in near surface soil across
the site. Three soil samples for laboratory analyses were
collected during the installation of the third monitor well. Two
of these samples were composites of soil samples; one a composite
of samples collected from the depths of five and ten feet and the
other a composite of samples collected from the depths of 13, 16
and 19 feet. The third soil sample was collected from the bottom
of the borehole at a depth of 36 feet. Each of the soil samples
and the groundwater sample were analyzed for volatile organic
compounds, alcohols and acetone, and kerosene and thinners. A
time drawdown/recovery test was performed at this well to
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determine the hydraulic conductivity of the agquifer and
measurements of all three of the monitor wells pumped were used
to determine the groundwater flow direction and gradient.

During the installation of the third monitor well, soil
samples were also collected from the backfill overlying several
of the underground storage tanks. Two soil samples each were
collected from the fill overlying the underground storage tanks
containing acetone, lacquer thinner, and methylene chloride; one
from near the filler neck and another from near the supply pump.
Each of these samples were analyzed for the constituent being
stored in the corresponding underground storage tank. Additional
groundwater samples were also collected from monitor wells V-1
and V-2 at this time and were analyzed for methylene chloride.

Between June, 1987 and March, 1988 several hydrogeologic
investigations were conducted. During these investigations seven
additional wells were completed in the A-aquifer (monitor wells
V-4 to V-9) and three wells were completed in the underlying
B(1l)-aquifer (monitor wells I-1 to I-3). Two of the A-aquifer
wells, V-4 and V-5, were completed adjacent to the concrete pad
abutting the northern portion of the JASCO facility. One monitor
well, V-6, was completed at the northern portion of the SP
property. Monitor well V-7 was completed in the median of the
Central Expressway and monitor wells V-8 and V-9 were completed
at the northern side of the Expressway. One of the B(1l)-aquifer
wells (I-1) was completed next to A-aquifer well V-4 and the
other two were completed in the median of the Central Expressway.
Groundwater samples collected from these wells as well as the
previously installed wells were analyzed for volatile organic
constituents (EPA methods 601/602), phenolic compounds (EPA
method 604), acetone, methyl ethyl ketone and alcohols (EPA
method 8015), and total petroleum hydrocarbons as paint thinner
(EPA method 8015). These investigations also included sieve
analyses of agquifer materials and the interpretations of
lithologic data and target constituent distribution.

In June of 1987, eight boreholes (B-1 to B-8) were completed
in the vicinity of potential source areas and at one background
location. The locations of these boreholes are shown in figures
1.4 and 1.5. Borehole B-1 was completed at the southern portion
of the site upslope of the potential source areas to provide
background soil quality data. Two boreholes (B-2 and B-3) were
completed at the southern edge of the drum storage area, a
concrete-bermed area located south of the loading area. Borehole
B-4 was drilled in the loading area just south of the covered
storage area and east of the underground storage tank area. Two
boreholes (B-5 and B-6) were drilled adjacent to the underground
storage tank area at the western property boundary. Borehole B-~7
was completed just north of diesel storage tank area. Borehole
B-8 was drilled in the drainage swale area north of the
production area. Each of the eight boreholes were completed to a
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total depth of between 20 and 22 feet. Soil samples for
laboratory analysis were collected at regular intervals at each
of the borehole locations and analyzed for volatile organic
compounds, alcohols and acetone, and paint thinner.

At the request of the RWQCB, a groundwater monitor well (V-
10) was installed downgradient of the former diesel storage tank
in March of 1988. The presence of overhead power lines prevented
the placement of the well within the boundaries of the former
storage tank site. The monitor well was placed downgradient of
the former tank as near to the tank as possible without
compromising worker safety. Soil samples were collected at the
depths of 8, 11, 16, 21, 26, and 31 feet. Each sample was
analyzed for total petroleum hydrocarbon as diesel and for
purgeable aromatic hydrocarbons.

In September of 1987, aquifer tests were performed at A-
aquifer monitor wells V-1 to V-7 and at all three B(1l)-aguifer
monitor wells. Slug tests were performed on each of these wells
by lowering a solid slug of known volume into the well inducing
an instantaneous rise in water level. A data logger was then
used to measure the decrease in water level with time until
equilibration. At this point the slug was removed inducing an
instantaneous decrease in water level and the process was
reversed with the data logger recording the increase in water
level with time. Valid data was collected only at the A-aquifer
monitor wells. The rapid recovery of water levels in the B(1l)~-
agquifer wells during the slug test prevented reliable estimates
of aquifer parameters. The data collected during the slug tests
of A-aquifer wells were then used to estimate the aquifer
parameters of transmissivity, storativity, hydraulic conductivity
and seepage velocity.

Between September 28 and October 1, 1987, a step discharge
test and 48-hour constant discharge test were performed at A~
aquifer well V-4. The step discharge test was conducted by
lowering a submersible pump into the well and pumping the well at
successively higher rates while measuring the drawdown with a
data logger. The results of the step discharge test were used to
determine the appropriate pumping rate for the 48-hour constant
discharge test as well as to determine the well loss coefficient
for well V~-4. The 48-hour constant discharge test was performed
by lowering a submersible pump into the well, pumping the well at
a constant rate, and measuring the drawdown in monitor well V-4
and in several of the existing wells in the vicinity of the
pumping well. The data was analyzed by several methods to yield
estimates of the aquifer parameters of transmissivity, hydraulic
conductivity, storativity, and seepage velocity.

Four exploratory boreholes (B-9 to B-12) were drilled
between June, 1987 and April, 1988 to characterize the vertical
extent of chemicals within the subsurface of the drainage swale

e o g ot & e g
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area. The locations of these boreholes is shown in Figure 1.4.
Exploratory boreholes B-~9 to B-11 were drilled to a depth of 20
to 21 feet and borehole B-12 was drilled to six feet. Samples
were retrieved at intervals of between two and five feet from the
surface to the total depth of the borehole. Each soil sample was
analyzed for volatile organic compounds, alcohols and acetone,
and total petroleum hydrocarbons as diesel, kerosene, lacquer
thinner, and paint thinner.

In May of 1988, a "Potential Conduits Investigation" was
prepared for the JASCO site. This investigation was conducted to
determine the potential for the migration of target constituents
through unsealed wells, wells with multiple perforations, filter
packs associated with monitor well installation, excavations
related to utilities, storm sewers, and the Hetch-Hetchy
aqueduct. The Santa Clara Valley Water District, Ccalifornia
Department of Transportation, California Department of wWater
Resources, Santa Clara County Health Department, and local
drilling companies were contacted for information concerning the
location, construction, and sampling of wells in the vicinity of
the site. The City of Mountain View, the San Francisco Water
Department, Pacific Bell and Pacific Gas and Electric were
contacted concerning the location and installation of utilities
in the vicinity of the site. Each of the potential conduits
identified were then evaluated according to the potential for
lateral or vertical migration of target constituents within or
between permeable and water-bearing zones in and around the JASCO
facility.

Fifteen soil samples (SB-1 to SB-15) were collected from a
depth of 3.0 to 3.5 feet within the drainage swale area in May of
1988 to characterize the lateral extent of chemicals immediately
below the surface of this area. The locations of these sample
points are shown in Figure 1.4. These sample locations were
spaced at regular intervals from the easternmost point of the
former drainage swale just north of the production facility to
approximately 120 feet west of this point. Soil samples were
collected by hand using a hand auger. Each sample was analyzed
for volatile organic compounds, alcohols and acetone, and total
petroleum hydrocarbons as diesel, kerosene, and paint thinner.

A quarterly groundwater monitoring program is currently in
place at the JASCO facility. Groundwater samples from each of
the monitor wells are analyzed for volatile organics (EPA method
624) and all but V-5, V-6 and V-7 are also analyzed for acetone
and alcohols using a modified form of EPA method 8015. Monitor
wells V-5, V-6 and I-3 are monitored on a semi-annual basis by
agreement with EPA, as no target constituents at concentrations
exceeding minimum detection levels have been identified during
sampling phases in 1989 and 1990. Groundwater samples from
selected wells, based upon the findings of previous sampling
phases, were also analyzed for phenols (EPA method 604), semi-



volatile organics (EPA method 8270) and high boiling point
hydrocarbons using a modified form of EPA method 8015.
Laboratory data at regular intervals has been generated for the
monitor well network since January of 1989. Earlier data from
the wells installed prior to the completion of the current well
network was collected at the time of installation and during
additional groundwater investigations.

1.2.5 Interim Remedial Activities

Since October of 1987 several measures have been taken to
remediate soil and groundwater at portions of the site and to
prevent future releases of target constituents from the facility.

A groundwater extraction system has been installed at
monitor well V-4 and has been in operation since April of 1987.
A submersible pump operating at a low continuous flow to limit
drawdown is used to remove groundwater from the well. This
groundwater is then directed through a plumbing system to the
city sewage system under a permit authorized by the City of
Mountain View. Well V-4 was chosen for this purpose because of
its proximity to the former drainage swale and its downgradient
location from the production area and the underground storage
tank area. This system has been in continuous operation since
April of 1987 with the exception of short periods for maintenance
of equipment. Water samples for laboratory analyses are
collected monthly from the discharge line to ensure that
concentrations of target constituents do not exceed the limits as
specified in the permit authorized by the City of Mountain View.

On October 2, 1987, the diesel storage tank at the eastern
edge of the site was excavated, dismantled, and disposed at a
licensed off-site waste disposal facility. This tank had been
installed by West Coast Doors Inc. prior to JASCO taking
possession of the site. At the time of removal, two soil samples
were collected; one from the bottom of the excavation
(approximately eight feet) and from one sidewall of the
excavation about two feet above the bottom. The sample collected
from the base of the excavation contained total petroleum ‘
hydrocarbons as diesel at 360 ppm and benzene, toluene and xylene
ranging from 0.55 ppm to 9.6 ppm. The soil sample collected from

. the sidewall contained total petroleum hydrocarbon as diesel at

59 ppm and benzene, toluene, and xylene ranging from 0.39 to 7.8
ppm.

In March of 1988 a leak detection system was installed in
the underground storage tank area. This system, installed by

. Tracer Research Corporation, replaced the existing hydrocarbon

sensing system. Evacuation probes, from which soil gas samples
are collected, were installed adjacent to each of the eight
underground storage tanks to a depth below the base of the tank
(approximately 12 feet). Each probe is slotted for approximately

v ———————y— o et g et ot =
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six inches at its bottom. Air is evacuated from the probes with
continuous duty vacuum pumps. Two pumps are used each of which
evacuate four probes. One of several tracer labeled chemicals is
added to the tank on a bimonthly basis. This interval was chosen
such that the tracer concentration in the tanks would always
exceed one ppm based upon average usage of each tank product.
Background soil samples were taken prior to system startup to
ensure that tracer-labeled chemicals were not present in
subsurface soils. A sample from each of the two pumps is
collected each month and analyzed using a gas chromatograph. If
a tracer chemical is detected in either of the samples,
additional samples are collected within 24 hours from each probe
connected to the pump which indicated the tracer chemical. Each
sample is then analyzed to isolate the tank with the potential
leak. Based upon the results of this sample the suspected tank
may be retested with a different tracer, a soil gas survey may be
initiated, or the tank may be emptied and taken out of service.
An overfill protection system has also been installed in the
storage tank area to prevent spillage during the filling of
tanks.

An interim remedial action consisting of the excavation and
removal of soil was conducted at the eastern portion of the
drainage swale area between October 25 and November 7, 1988. The
location of the area excavated is shown in Figure 1.6. A spin
auger was used to excavate 572 cubic yards of material from the
swale area by drilling overlapping three-foot diameter boreholes.
This material was disposed at Casmalia Resources facility in
Casmalia, California. The excavation was filled with lean

concrete. The excavation extended to a’depth of 22 to 28 feet
based upon the results of on-site OVA analyses and the depth of
the water table (approx 28-30 feet). Confirmation samples were

collected at the bottoms of several of the excavation soil
borings, at statistically chosen random locations, and/or at
manually selected locations. Results of the confirmation
sampling analyses were up to four orders of magnitude less than
pre-excavation sample results. Of the volatile organic compounds
for which analyses were conducted, only acetone, ethanol,
methanol, methyl chloride, and xylene were detected at
concentrations exceeding one ppm. None of the confirmation
samples contained kerosene, diesel fuel, paint thinner, or other

~high boiling point hydrocarbons exceeding 20 ppm. A more

detailed discussion of the excavation program can be found in
"Interim Remedial Measures, October through November, 1988,"
prepared by Harding Lawson Associates.

Following excavation, a surface water runoff management
system was installed at the facility to prevent further surface
water infiltration within the drainage swale area. The design of
this system is shown in Figure 1.7. A plastic liner was placed
over the former drainage swale area and fill was placed above the
liner so as to facilitate drainage towards the rear yard area of
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the JASCO site rather than away from it as it had done
previously. The liner was placed to prevent downward percolation
of runoff and to direct the runoff to a sump constructed at the
northwest corner of the JASCO facility. Runoff collected in the
sump is then pumped through above ground piping to a storm water
collection system with ultimate discharge to the City of Mountain
View sewage system. A more detailed discussion of the excavation
program and runoff management system installation can be found in
"Interim Remedial Measures, October through November, 1988
(February 15, 1989) prepared by Harding Lawson Associates.



2.0 STUDY AREA INVESTIGATION
2.1 GEOIOGICAL INVESTIGATIONS

Five boreholes and two monitor wells were completed in
association with this remedial investigation. During the
completion of these boreholes, the lithology was logged by a
hydrogeologist according to the Unified Soil Classification
System. This information, incorporated with lithologic data
collected in association with previous investigations, and
research data concerning the regional geology, was used to
interpret the site-specific geology. These data are presented in
section 3.1.4 Geology.

2.2 SOIL AND VADQOSE ZONE INVESTIGATIONS

The field work associated with this remedial investigation
included the following soil and vadose zone investigative
activities:

o} collection of surface and subsurface soil samples from
the drainage swale areaj;

o collection of subsurface soil samples from the vicinity
of the underground storage tanks:

o collection of subsurface soil samples from the drum
storage area;

o] collection of subsurface soil samples from a background
location.

This information was collected as a supplement to data collected
during previous investigations and to fill any data gaps
remaining.

2.2.1 Drainage Swale Surface Samples

Samples were collected from five sample locations (S~1 to S-
5) relatively evenly spaced along the length of the drainage
swale (Figure 2.1). Sample point S-1 was located just east of
the impermeable membrane runoff collection system at the lowest
point between the toe of the ballast and the concrete pad.
Sample points S-2 and S-3 were located at the toe of the railroad
ballast immediately north of the runoff collection system.
Sample locations S-4 and S~5 were located 15 and 45 feet west of

. the westernmost point of the runoff collection at the lowest

point between the ballast and the fence separating the SP
property from the multi-unit housing area. Two samples were
collected from each sample point, one from a depth of 0 to three
inches and the other from a depth of one foot. The locations and
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number of these sample points were selected to provide surface
soll quality data for areas outside of the runoff collection
system and to provide enough data to assess the surface soil
conditions across the entire length of the former drainage swale
area. Each of the surface soil samples were analyzed for
halogenated volatile organics (EPA method 8010), aromatic
volatile hydrocarbons (EPA method 8020), and high and low boiling
point hydrocarbons, alcohols, and acetone using a modified form
of EPA method 8015. )

2.2.2 Drainage Swale Subsurface Soil Sampling

Four soil boreholes (B-1l to B-4) were completed within and
surrounding the former drainage swale area (Figure 2.1).
Boreholes B-1 and B-2 were drilled to the north and east of the
runoff collection system and the area of interim soil excavation
to establish the effectiveness of these measures at remediating
soils containing target constituents. Borehole B-3 was completed
west of the runoff collection system to characterize soil quality
downslope from the former drainage swale. The location of this
borehole was modified from the Sampling and Analysis Plan because
it was the opinion of JASCO and EPA that a borehole completed at
this location would provide more valuable information than a
second borehole drilled to the north of the area of interim soil
excavation adjacent to borehole B-2. Borehole B-4 was completed
east of borehole B-1. The location of this borehole was modified
at time of completion at the request of EPA to provide soil
quality data east of borehole B-1 from which soil samples
exhibited visual evidence of target constituents. Completion of
the borehole at the proposed location was not possible due to the
presence of concrete used to fill the area of interim soil
excavation. Soil samples were collected at the depth of three
feet and at five-foot. intervals from the depth of five feet to
the depth of groundwater (25 to 30 feet below grade). Each of
the soil samples were analyzed for halogenated volatile organics
(EPA method 8010), aromatic volatile organics (EPA method 8020),
and low boiling point hydrocarbons, alcohols, and acetone using a
modified form of EPA method 8015.

2.2.3 Underground Storage Tank Area Subsurface Soil Sampling
One borehole (B~5A) was completed at the eastern edge of the

storage tank area to characterize soil gquality at an area that
had not been characterized during previous investigations (Figure

2.2). So0il samples were collected from the depth of three feet
and at five~foot intervals from the depth of five feet to the
depth of groundwater (25 to 30 feet below grade). Each of the

soil samples were analyzed for halogenated volatile organics (EPA
method 8010), aromatic volatile organics (EPA Method 8020), and
low boiling point hydrocarbons, alcohols and acetone using a
modified form of EPA method 8015.
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2.2.4 Drum Storage Area Subsurface Soil Sampling

Two boreholes (S-7 and V-12) were completed in the vicinity
of the drum storage area (Figure 2.2). One shallow borehole (S-
7) was completed at the southern edge of the drum storage area
immediately adjacent to a drainage outlet from this area. This
borehole was completed by hand to a depth of six feet. Two soil
samples were collected from the borehole at the depths of three
and six feet. Each of the two subsurface soil samples were
analyzed for halogenated volatile organics (EPA method 8010), and
aromatic volatile organics (EPA method 8020), as well as total
low and high boiling point hydrocarbons, alcohols and acetone
using a modified form of EPA method 8015.

One borehole, which was converted to a groundwater monitor
well (V-12) was installed just south of the drum storage area.
This borehole was located as near the drum storage area and
borehole S-7 as possible considering the presence of a chain link
fence and trees and the size of the drill rig. Soil samples were
collected from the depths of 15, 20 and 25 feet. Shallower
samples were not collected because borehole S$-7 and boreholes
completed during previous investigations have provided data from
shallower depths. Each of the samples collected from this
borehole were analyzed for halogenated volatile organics (EPA
method 8010), and aromatic volatile organics (EPA method 8020),
as well as total low and high boiling point hydrocarbons,
alcohols and acetone using a modified form of EPA method 8015.

2.2.5 Background Soil

One borehole, which was converted to a groundwater monitor
well (V-11), was drilled in the unpaved area south of the
facility near the southwestern property boundary (Figure 2.2).
The location of this borehole was chosen to provide -background
soil quality data. Samples were collected at the depth of two
feet and at five-foot intervals from the depth of five feet to
the depth of groundwater. Each of these samples were analyzed
for halogenated volatile organics (EPA method 8010), and aromatic
volatile organics (EPA method 8020), as well as total low and
high boiling point hydrocarbons, alcohols and acetone using a
modified form of EPA method 8015.

2.3 GROUNDWATER INVESTIGATIONS

During the course of fieldwork associated with this remedial
investigation, two groundwater monitor wells (V-11 and V-12) were
installed at the site. With the addition of these two wells, the
groundwater monitor well network in the study area consists of 14
wells. Eleven of these wells (V-1, V-3 to V-12) are completed in
the A-aquifer. Three of the wells (I-1 to I-3) are completed in
the B(1l)-aquifer.
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Monitor well V-11 was completed in the unpaved area south of
the facility near the southwestern property boundary (Figure 2.2)
to provide background groundwater quality data. This well was
constructed of four-inch diameter Schedule 40 PVC casing with
0.010-inch slots between the depths of 31.5 feet and 41.5 feet.
The annular space material consisted of a #2-16 filter pack
placed from the total depth to approximately one foot above the
slotted interval, overlain by a one-foot thick bentonite seal and
plugged to ground surface with a cement/bentonite mix. The well
was completed flush to the surface with a christy box. The well
was then developed by surging and bailing approximately 330
gallons of groundwater. A groundwater sample was collected from
the well using a teflon bailer. Three well volumes of water were
removed prior to well sampling. The groundwater sample was
analyzed for halogenated volatile organics (EPA method 8010), and
aromatic volatile organics (EPA method 8020), as well as total
low and high boiling point hydrocarbons, alcohols and acetone
using a modified form of EPA method 8015.

Monitor well V-12 was installed just south of the drum
storage area (Figure 2.2). This borehole was located as near the
drum storage area and borehole S-7 as was possible considering
the presence of a chain link fence and trees and the size of the
drill rig. This well was constructed of four-inch diameter
Schedule 40 PVC casing with 0.010-inch slots between the depths
of 31.5 feet and 41.5 feet. The annular space material consisted
of a #2-16 filter pack placed from the total depth to
approximately one foot above the slotted interval, overlain by a
one-foot thick bentonite seal and plugged to ground surface with
a cement/bentonite mix. The well was completed flush to the
surface with a christy box. The well was then developed by
surging and bailing approximately 275 gallons of groundwater. A
groundwater sample was collected from the well using a teflon
bailer. Three well volumes of water were removed prior to well
sampling. The groundwater sample was analyzed for halogenated
volatile organics (EPA method 8010), and aromatic volatile
organics (EPA method 8020), as well as total low and high boiling
point hydrocarbons, alcohols and acetone using a modified form of
EPA method 8015.

The present groundwater monitor well network is monitored on
a quarterly basis. The field work associated with the most
recent quarterly sampling phase was conducted in July of 1990.
Each of the groundwater samples collected were analyzed for
volatile organics (EPA method 624) and all but V-5, V-6 and V-7
were also analyzed for acetone and alcohols using a modified form
of EPA method 8015. Groundwater samples from selected wells,
based upon the findings of previous sampling phases, were also
analyzed for phenols (EPA method 604), semi-volatile organics
(EPA method 8270) and high boiling point hydrocarbons using a
modified form of EPA method 8015.
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA
3.1 SURFACE FEATURES

The site slopes gently to the north from an elevation of
about 64 feet above mean low water (MLW) at the southern property
boundary to about 58 feet MLW just north of the Central
Expressway. The loading area and parking areas, the driveways
and all buildings are surfaced with concrete or pavement. The
truck turnaround area and the unused area immediately south of
the drum storage area are unsurfaced. The approximately 20-foot
wide area between the concrete pad at the northern portion of the
facility and the SP rail lines is a shallow depression about one
to two feet below the elevation of the concrete pad. The
railroad tracks constructed on ballast are slightly higher in
elevation than the concrete pad. The northern portion of the SP
property slopes gently to the Central Expressway.

3.2 METEOROIOGY

The climate of the Mountain View area is characterized by
mild, wet winters and warm, dry summers. Precipitation data has
been collected at two locations in the vicinity of the site
(Figure 3.1). The Mountain View Corporation Yard data collection
point is located about 1.6 miles east of the JASCO facility and
the Los Altos Fire Department data collection point is located
approximately 2.0 miles southwest of the JASCO facility. Data
from the Los Altos Fire Department station was collected between
1965 and 1982 and is shown in Table 3.1. Data from the Mountain
View Corporation Yard station was collected between 1974 and 1982
and is shown in Table 3.2. The average seasonal precipitation is
approximately 80 mm (3.2 in) greater at the Los Altos station
than for the Mountain View site when measured over the identical
time periods. The Los Altos station is approximately 100 feet
greater in elevation than both the Mountain View Corp. Yard
station and the JASCO facility. Because the Mountain View Corp.
Yard station is closer to the JASCO facility than the Los Altos
station and at approximately the same elevation as the JASCO
facility, the data from this station is assumed to better
approximate precipitation patterns at the JASCO facility than the
Los Altos site. Average monthly rainfall at the Mountain View
site ranges from a low of 2.2 mm (0.09 inches) in June to a high
of about 76.8 mm (3.0 inches) in January. Nearly 75 percent of
the precipitation falls between the months of December and March.
Precipitation during the summer months of June, July, August and
September account for less than four percent of the average
seasonal rainfall. The average seasonal rainfall is 320.4 mm
(12.7 inches).
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Wind patterns in the Mountain View vicinity are based upon
data collected at the Moffett Air Station located about 2.4 miles
northeast of the JASCO facility (Figure 3.1). Data from this
station was collected between 1962 and 1977 and is summarized in
Table 3.3. Wind speeds are greatest during the spring and summer
months with an average of 5.7 and 6.0 mph respectively. Wind
speed during the fall and winter months average between 4.2 and
4.4 mph. The predominant wind direction is to the north-
northwest. The average annual speed of winds in this direction
is 8.1 mph. Secondary predominant wind patterns are to the west
during the spring and summer months and to the south-southeast
during the fall and winter months. ‘

The nearest location from which evaporation data has been
collected is at the Alamitos Perc Pond south of the City of San
Jose to the southeast of the site. Data collected monthly by the
California Department of Water Resources indicates that the
average seasonal evaporation rate is approximately 119 mm (4.7
inches) per year.

3.3 SURFACE WATER HYDROLOGY

Surface water runoff in the vicinity of the JASCO site is
directed to storm sewer lines which discharge to Permenente Creek
located 600 feet to the west of the site. The storm sewer
system, however, does not service the JASCO site directly.
Surface runoff from the front yard area of the site flows to the
north or northeast and collects near the production building.
Surface runoff from the rear yard area collects in the drainage
swale area. JASCO has installed a runoff management system at
the site which directs on-site runoff to several concrete sumps.
Runoff is then pumped from the sumps to storage tanks on-site
before being discharged to the storm sewer system through above-
ground piping.

Off-site runoff between the concrete 'pad at the northern
portion of the facility and the SP rail lines collects in the
drainage swale and is directed to the storm sewer system as
described in the previous paragraph. Runoff from SP property
north of the railroad tracks flows to the southern portion of the
Central Expressway and ultimately to storm sewer drains. The
Central Expressway is sloped so that runoff is directed to storm
sewer drains located at the northern and southern boundaries of
the Expressway.

Permenente Creek, located 600 feet to the west of the site,
is the nearest surface water body to the JASCO facility. In the
vicinity of the site Permenente Creek is a concrete lined
drainage approximately ten feet deep. No other surface water
bodies are located within one mile of the JASCO facility.



3.4 GEOLOGY

Soil in the vicinity of the site has been mapped as
Quaternary fine-grained alluvium (Qhaf) and medium-grained
alluvium (Qham) by the U.S. Geological Survey (1). Figure 3.2
shows the distribution of soil types in the vicinity of the site.
The surficial geology across the majority of the site is mapped
as Qham. The northeastern corner of the site is mapped as Qhaf.
The medium and fine-grained alluvium is characteristic of a mid
to distal alluvial fan depositional environment and are composed
of poorly to moderately sorted, irregularly to well-bedded, low
to moderately permeable deposits of clay, silt and clayey silt
with occasional beds and lenses of fine to coarse sand. These
deposits are Holocene in age (0 to 5,000 years old) and are
generally less than 21 feet thick. Interspersed with these
deposits, in areas of active stream channels and at depth, are
localized deposits of coarse-grained alluvium (Qhac). These
deposits represent ancestral stream channels and tend to be of
limited lateral extent normal to the course of stream flow but
laterally continuous in the direction of stream flow. These
deposits are also of Holocene age and generally range from 20 to
50 feet in thickness. To the north of the site at higher
elevations the surficial geology consists of older, weakly
consolidated, poorly sorted alluvium. These deposits are of late
Pleistocene age (10,000 to 3,000,000 years old)

(1) "Flatland Deposits of the San Francisco Bay Region,
California - Their Geology and Engineering Properties and
Their Importance to Comprehensive Planning" Geological
Survey Professional Paper 943, 1979.

3.5 SOIL

The lithology of the vadose zone soil at the JASCO facility,
based upon lithologic logs of the boreholes completed as part of
this investigation, is highly variable. The borehole lithologic
logs for each of the boreholes is presented in Appendix B. In
general the lithology consists of irregularly bedded silt, clay,
and silty and clayey sand with one continuous bed of coarse sand.
This is consistent with the regional geology of the area (see
section 3.4 GEOLOGY).

Two lithologic cross sections have been prepared from
information gathered during the completion of boreholes and
monitor wells at the site between June and August of 1990.
Figure 3.3 shows the location of the west to east lithologic
cross section across the former drainage swale area and Figure
3.4 shows the actual cross section. The lithology of this area
is described further in Section 3.5.1 Drainage Swale Area.
Figure 3.5 shows the location of the north to south lithologic
cross section and Figure 3.6 shows the actual cross section.
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The lithology of the north to south cross section covers a
greater distance and is more variable than the east to west cross
section. At the northern portion of this cross section from
borehole B-2 to B-5A the upper 12 feet consists of clay and
clayey sand which corresponds to the lithology of the former
drainage swale. Further south along this cross section, however,
the lithology grades coarser to interbedded sand, silt, and clay
at monitor wells V-11 and V-12. A silt layer encountered between
the depths of 12 and 15 feet at borehole B-2 apparently thins to
the south and was not encountered at either borehole B-5A or
monitor well Vv-12.

A continuous layer of coarse sand was encountered at the
depth of fifteen feet. This sand layer thickens to the south to
approximately six feet in the vicinity of the loading area and
gradually thins to the south of this area. The coarse sand layer
extends to a depth of between 16 and 20 feet. At monitor wells
V-12 and V-11 a layer of sandy silt thickening to the south was
noted within this coarse sand layer. This coarse sand layer may
represent an ancestral stream channel which meanders across the
site in a north to south direction.

A continuous layer of silt and silty sand with a thickness
of between four and 14 feet was encountered beneath the coarse
sand layer which in turn is underlain at the southern portion of
the cross section by a clay layer one to eight feet thick. At
monitor wells V-12 and V-11 a sand and gravel layer, which
thickens to the south, separates these silty and clayey layers.
At a depth of between 28 and 30 feet a coarse sand and gravel
layer was encountered representing the A-aquifer.

The lithology of the site as presented in the north to south
cross section is consistent with the lithology of the site as
described during the installation of previous monitor wells at.
the site. The lithologic logs of several monitor well borings
and boreholes from previous investigations is included in
Appendix B.

The following sections discuss the lithology of each of the
potential source areas at the site based upon data collected
during the completion of boreholes and monitor wells between June
and August, 1990.

3.5.1 Drainage Swale Area

In the vicinity of the drainage swale lithologic data was
collected from four boreholes (B-1] to B-4). Figure 3.4 shows a
west to east cross section of the lithology of these boreholes.
The upper five to twelve feet consists of clay and clayey
sandunderlain by interbedded silt and silty sand to a depth of
approximately 15 feet. This silt bed is unconformably underlain
by a thin but continuous bed of poorly sorted coarse sand




encountered at a depth of approximately 15 feet. This coarse
sand bed appears to increase in thickness to the east and may
represent an ancestral stream channel centered to the east of
borehole B-4. At boreholes B~1, B-2 and B-3 this sand layer was
less than one foot thick. At borehole B-4 the sand layer was
approximately two feet thick. Between the depths of 16 feet and
28 feet the lithology consists of interbedded sand silt and clay.

. From the depth of about 28 feet to the total depth of the

boreholes the lithology was predominantly sand and gravel
representing the A-aquifer.

3.5.2 Underground Storage Tank Area/Loading Area

In the vicinity of the underground storage tank lithologic
data were collected from one borehole drilled during this
investigation (B-5A). The lithology of this borehole is shown in
Figure 3.6 which presents a north to south cross section of the
site from the drainage swale to the area south of the southern
property boundary of the JASCO facility. The lithology of this
area consists of clayey sand from the surface to a depth of

. approximately 12 feet. Below this area is a bed of coarse sand

which corresponds to the coarse sand encountered at the depth of
15 feet in the boreholes completed in the drainage swale area.
This layer of coarse sand is approximately five feet in thickness
and overlies an approximately five-foot thick layer of silty
sand. At a depth of approximately 23 feet a clay bed is
encountered which extends to a depth of 30 feet. Sandy clay was
encountered below this depth to the depth of groundwater. This
lithology is consistent with that of previous boreholes B-5 and
B-6 which were completed in June of 1987. The lithologic logs of
these boreholes are included in Appendix B.

3.5.3 Drum Storage Area

In the vicinity of the drum storage area and the grassy area
to the south, lithologic data was collected from two monitor well
borings (V-11 and V-12), The lithology of these wells are shown
in Figure 3.6 which presents a north to south cross section of.
the site from the drainage swale to southern property boundary of
JASCO. From the surface to a depth of approximately 15 feet the
lithology consists of interbedded sand, silt and clay. At a
depth of 15 feet a poorly sorted coarse sand was encountered
consistent with that encountered at boreholes completed in the
drainage swale and underground storage tank areas. Near the drum
storage area this coarse sand bed is approximately three to four
feet thick. South of this area the coarse sand is encountered at
15 feet and at 20 feet with a lens of silty sand between 16 and
19 feet. Below this coarse sand the lithology consists of highly
variable interbedded clay, silt, sand, and gravel to a depth of
31 to 32 feet. The lithology of this zone appears to be coarser
to the south. Below this zone sand and gravel was encountered to
the depth of groundwater.



3.6 HYDROGEOIOGY

Three water bearing zones have been identified beneath the
site designated as the A-, B(l)-, and B(2)-aquifers in order of
increasing depth. The current groundwater monitoring network
consists of eleven A-aquifer and three B(1l)-aquifer wells as
shown in figures 3.8 and 3.9 respectively. Appendix D includes
the results of aquifer testing conducted during prev1ous
investigations

The A-aquifer, encountered between 25 and 35 feet is of
variable thickness and is under confined conditions. Samples of
the A-aquifer from within and just above the zone of saturation
at monitor well V-11 were collected for sieve analyses. The
result of these analysis are shown graphically in Figure 3.7.
These data indicate that the saturated zone representing the A-
aquifer at monitor well V-11 consists of nearly 80 percent gravel
by weight, 14 percent medium to very coarse sand and about six
percent clay, silt and fine sand.- The zone immediately above the
saturated zone which represents a transition between the A-
aquifer sediments and the overlying confining layer consists of
approximately 27 percent gravel, 39 percent medium to very coarse
sand and 34 percent clay, silt and fine sand by weight.

The B(1)-aquifer, encountered between 47 and 56 feet, is
separated from the A-aquifer by a clayey aquitard about seven
feet thick. The B(2)-aquifer was encountered at one boring at a
depth of 57 feet. Selected soil samples collected during the
completion of monitor wells I-2 and I-3 in August of 1987 were
tested for permeability and grain-size distribution. These data
are included in Appendix D. Sieve analyses were conducted on
samples collected from between the depths of 47 and 50 feet
(B(1)-aquifer) at each of these monitor well locations. These
analyses indicated that the B(1l)-aquifer consists of 20 to 40
percent gravel, 50 to 65 percent medium to coarse sand, and 10 to
15 percent clay, silt and fine sand.

Permeability data collected during this investigation
provided information concerning the effectiveness of confining
layers and aquitards. The permeability of the confining layer
over the A-aquifer as measured at a depth of between 12 and 14
feet below grade was approximately 2.4 x 107 cm/sec (4.7 x 10
ft/min). The high values for this layer are attributed to the
presence of root casts. The permeability of the aquitards
separating the A-aquifer and B(1l)-aquifer as measured at a depth
of between 26 and 40 feet ranged from 2.8 x 10° to 3.1 x 1077
cm/sec (5.5 x 10 to 6.1 x 1077 ft/min. The permeability of the
aquitards beneath the B(1l)-aquifer as measured at a depth of 56
to 58 feet below grade ranged from 2.9 x 107 to 2.3 x 108 cm/sec
(5.7 % 107 to 4.5 x 1078 ft/min).
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The direction of groundwater flow in the A- and B(1l)-
aquifers is predominantly to the north-northeast at a gradient of
approximately 0.004 ft/ft (vertical feet per linear foot). The
direction of groundwater flow in the B(2)-aquifer is presumed to
be in a similar direction as the two shallower aquifers. Figures
3.8 and 3.9 show the potentiometric surface of the A-and B(1l)-
aquifers as of June, 1990. Groundwater flow within the A-aquifer
has been affected by the extraction of groundwater from monitor
well V-4. The groundwater extraction system at this well has
been in operation since April of 1987. Downgradient A-aquifer
groundwater flow in the vicinity of this well is deflected
towards the well reflecting the affect of pumping. Downgradient
of monitor well V-4, A-aquifer groundwater flow appears to be
directed along a northeast trending line centered in the vicinity
of monitor well V-7. The groundwater flow pattern as shown in
Figure 3.8 suggests that flow within the A-aquifer in the
vicinity of the site may be preferentially along the path of an
ancestral stream channel. The groundwater flow pattern as shown
in Figure 3.9 suggests that flow within the B(1l)-aquifer is in a
more regional and predominantly northerly direction.

Groundwater elevations in both the A- and B(1l)-aquifers in
the vicinity of the site have shown a downward trend since the
first measurements were taken in August of 1987. Table 3.4 shows
the historic groundwater levels at the monitor wells at the JASCO
site from August 1987 to the present. Groundwater elevations at
both aquifers have decreased an average of about five to seven
feet since August of 1987. Seasonal variations within this
downward trend have been noted with levels rising slightly during
the winter months when precipitation is greatest and decreasing
more dramatically during the dryer summer months.

In September and October of 1987, a step discharge and
constant discharge aquifer test was conducted at monitor well V-4
and slug tests were performed on monitor wells V-1 to V-7 and I-1
to I-3. The step discharge test was conducted to determine the
proper pumping rate for the constant rate discharge test. This
test indicated that approximately 2.0 gallons per minute was an
appropriate pumping rate for the constant discharge test. The
average value of the horizontal hydraulic conductivity of the A-
aquifer as measured by the constant rate discharge test at
monitor well V-4 was 7.9 x 1072 feet per minute. This figure is
an average of calculations based upon the Hantush-Jacob method
for leaky confined aquifers, the Jacob straight line method for
bounded aquifers with a short distance between the pumping and
observation well, and the Jacob solution for recovery data. The
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average value of transmissivity was 5.53 x 1072 feet squared per
minute and the average value of storativity was 1.52 x 10°. The
slug test yielded variable values of aquifer parameters in the
vicinity of the other A-aquifer monltor wells. Transmissivity
ranged from a high of 7.18 x 107! feet squared per minute at
monitor well V-6 to a low of 1.98 x 10 feet squared per minute
at monitor well V-5. The values for hydraulic conduct1v1ty
followed a similar pattern with a high of 1.03 x 107" feet per
minute at monitor well V-6 and a low of 6.60 x 10™* feet per
minute at monitor well V-5. Values of storativity ranged from a
high of 3.67 x 10° at monitor well V-2 to a low of 5.88 x 10 '° at
monitor well V-1.

The results of the aquifer testing at well V-4 are
consistent with an aquifer lithology of silty sand or clean sand
which are the types of sediments most commonly found within the
A-aquifer. The storativity values of all aquifer testing
conducted are consistent with those expected of a confined
aquifer with the exception of the result at well V-2 which falls
into the range of an unconfined aquifer. These data indicate
that, with the exception of the result at monitor well V-2, which
has since been destroyed, the A-aquifer is confined by the vadose
zone. The seemingly anomalous storativity value recorded at
monitor well V-2 may relate to the well construction. Monitor
well V-2 is screened through a portion of the vadose zone
including the coarse sandy zone at a depth of approximately 15
feet whereas the other A-aquifer wells are screened only across
the aquifer dimensions. The groundwater recovery at the three
B(l)~-aquifer wells was too rapid to allow a representative
calculation of aquifer parameters.

3.7 DEMOGRAPHY AND ILAND USE

The City of Mountain View has a population of 58,655 and is
located within the San Jose metropolitan area which has a
population of approximately 1.3 million. The site, which had
been zoned for industrial use, was rezoned for residential use in
December of 1983. The site is surrounded to the south, west and
east by multi-unit residential property. To the north the site
abuts property owned and operated by SP. This property is used
for commuter and freight rail transport. To the north of the SP
property lies the Central Expressway and additional residential
property. The nearest area of industrial activity to the site is
a dry cleaning establishment approximately 1000 feet to the west
of the site.



4.0 NATURE AND EXTENT OF TARGET CONSTITUENTS

4.1 POTENTIAL SOURCES

For the purpose of this investigation, the site is divided
into four potential source areas: the former drainage swale area,
the underground storage tank area, the former diesel fuel storage
tank area and the drum storage area. In addition, the
contributions of potential off-site sources of target
constituents is also considered. Such potential sources include
the SP rail line and the Central Expressway. The following is a
more detailed discussion of the potential source areas.

4.1.1 Former Drainage Swale Area

The former drainage swale area refers to an approximately 20
foot wide by 250 foot long portion of land just north of the
production area of the JASCO facility. This area is bounded to
the north by the railroad ballast of the SP rail line and to the
south by the concrete slab of the production area and a fence
separating SP property from the adjacent multi-unit residential
property. The former swale area extends from the eastern
boundary of the JASCO property to approximately 150 feet west of
the northwest corner of the JASCO property. Previous to the
installation of the stormwater runoff collection system runoff
from the northern portion of the JASCO facility, adjacent
residential property and the southern portion of SP property
collected within this depression. At present the area west of
the stormwater runoff collection system has an irregular but
relatively flat gradient which results in the ponding of runoff.

During previous soil investigations, the former drainage
swale area was identified as a potential source area for the
presence of target constituents in soil and groundwater. The
reason(s) target constituents are present in the swale cannot be
determined with great certainty although the following processes
may have occurred: .

o accidental spillage of target constituents as raw
materials from JASCO's production area

o airborne transport of target constituents from the
production area

o release of target constituents through spillage of
cargo or equipment emissions from railroad traffic on
SP property

o unauthorized disposal of trash by adjacent residents
and transients



4-2

Minor spills of raw materials used in the production process
occur infrequently at the JASCO facility. Such spills are
immediately cleaned using absorbent materials and wastes are
collected in 55-gallon drums for reclamation. In addition, the
production area is bermed to prevent releases of raw materials
from this area. Accidental spillage of raw materials previous to
the installation of the berm system may have contributed to the
presence of target constituents in the former drainage swale
area.

The production area lies less than 20 feet south of the
former drainage swale. During facility operation the sliding
doors on the north and south boundaries of the production area
are opened to facilitate ventilation. The movement of volatile
organic constituents or other target constituents on airborne
particles may have contributed to the presence of target
constituents in this area. Such a contribution would likely be
limited, however to the presence of target constituents in
surface soil.

The two sets of railroad tracks to the north of the
production area receive heavy and continuous traffic. This
traffic is predominantly commuter traffic related to the Caltrain
operation between San Jose and San Francisco; however the tracks
are frequently used for freight transport. Emissions from the
operation of these trains or spillage of cargo from the freight
transport may contribute to the presence of target constituents
in this area.

Although fences generally limit access to SP property from
the north and south, access to the former drainage swale is
possible where Rengstorf Avenue crosses the railroad to the west
of the site and through several breaks in the. wood fence
separating the SP property from an apartment complex west of the
site. The former drainage swale in this area is littered with
household trash. Aerosol paint cans are commonly found in this
area as evidence of the frequent vandalism of block walls and
buildings. Such processes may also have contributed to the
presence of target constituents in the former drainage swale
area.

The drainage swale area as a source for the migration of
target constituents to subsurface soil and groundwater has been
limited by the implementation of several corrective and
preventive measures. Much of the subsurface soil containing the
highest concentrations of target constituents have been excavated
and disposed off-site (see section 1.2.5). A groundwater
extraction program has been implemented at monitor well V-4 to
remove affected groundwater and direct it to the City of Mountain
View sewage system (see section 1.2.5). The production area and
adjacent areas have been bermed to prevent release of raw
materials from the JASCO facility and a runoff collection system
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has been installed to direct surface runoff to a central point
where it is then discharged to the City of Mountain View sewage
system.

4.1.2 Underground Storage Tank Area

The underground storage tank area consists of eight
underground storage tanks of varying size located at the western
portion of the JASCO facility just south of the production area.
Releases of raw materials in this area may occur through three
different pathways:

o release of raw material to subsurface soil due to the
loss of integrity of the tank or associated piping

o release of raw material to the surface due to spillage
during the filling of the tank or the removal of
material for use in the production area

o accidental spillage of raw material to the surface in
the vicinity of the underground storage tank area

Currently a an operating leak detection system surrounds the
underground storage tank farm (see section 1.2.5) and tank
integrity has been further assured in the past through precision
testing. These programs have not indicated any loss in tank
integrity that would result in the release of target constituents
to subsurface soil.

The underground storage tanks are filled by gravity from
tanker trucks on a periodic basis. Spillage have occurred during

"this operation due to improper connections between the truck and

fill pipe or the improper use of pumping equipment. Spilled
material is immediately cleaned using absorbent materials and
wastes are collected in 55-gallon drums. Migration of target
constituents as a result of spillage is further limited by the
presence of a concrete cap over the underground,K storage tank
farm. The cap covers all of the tank farm with the exception of
a small portion surrounding associated piping at the northwestern
corner of the tank farm.

Raw material is removed from the tanks through above ground
piping by suction. Spillage may have occurred as leakage from
the above ground piping. All above ground piping is inspected
periodically to ensure its integrity. The transfer of raw
material from the piping to the secondary containers is performed
within the production areas which are bermed production area to

. prevent the release of raw materials.



4.1.3 Former Diesel Storage Tank Area

The former diesel storage tank was located at the eastern
portion of the site just south of the warehouse area. The tank
was removed in October of 1987. Soil samples collected from the
excavation indicated the presence of total extractable
hydrocarbons at concentrations of 59 ppm and 360 ppm and benzene,
toluene, and xylene ranging from 0.39 to 7.8 ppm. Whether the
presence of these constituents is due to a leak in the tank or
prior spillage during filling or pumping is uncertain. The fill
presently within the excavation may represent a potential source
of target constituents in subsurface soil and groundwater.

4.1.4 Drum Storage Area

The drum storage area consists of an approximately 20-foot
by 120-foot area abutting the separate covered storage area south
of the production area and warehouse. This area is used to store
empty drums for use or reconditioning. The floor of the drum
storage area is concrete and has been bermed. At present the
concrete is intact although previously it had been damaged by
traffic. The concrete floor is inspected periodically to ensure
its integrity and repaired when necessary. Two capped and locked
drainage outlets are found on the southern boundary of the
storage tank area.

The design of the drum storage area is such as to inhibit
the release of target constituents. Releases of target
constituents may have occurred in the past through a process
which involved the passing of precipitation over the drums,
subsequent leaching of target constituents from drum residue and

the percolation of this precipitation through cracks in the

concrete floor.
4.1.5 Southern Pacific Transportation Company

The northern portion of the JASCO facility abuts property
owned and operated by SP. This property is used for rail
transportation both passenger and freight. The property receives
heavy traffic from Caltrain which operates a commuter train line
between San Jose and San Francisco. These commuter trains pass
the site frequently each day of the week although traffic is
lighter on Saturdays and Sundays. The line also receives
frequent freight traffic. Diesel and associated emissions from
engines and rail cars passing the site as well as spillage from
freight traffic may contribute to the presence of target
constituents in the former drainage swale and adjacent areas.



4.1.6 Central Expressway .

The Central Expressway is a heavily travelled roadway
abutting SP property approximately 150 feet north of the JASCO
facility. Automobile emissions associated with traffic from this
expressway may contribute to the presence of certain target
constituents in the former drainage swale and adjacent areas on
the northern portion of the site.

4.2 TARGET CONSTITUENTS

The following list of target constituents represent
chemicals which are known to have been used at JASCO or have been
otherwise identified in soil and groundwater at the site through
previous sampling activities.

Acetone Kerosene

Benzene Lacquer Thinner
Carbon Tetrachloride Methyl Alcohol
. Chlorobenzene Methylene Chloride
Chloroethane Methyl Ethyl Ketone
Chloroform Paint Thinner
1,1-Dichloroethane (1,1-DCA) Pentachlorophenol
1,2-Dichloroethane (1,2-DCA) Petroleum Naptha
1,1-Dichloroethene (1,1-DCE) Phenol
1,2-Dichloroethene (1,2-DCE) Tetrachloroethylene
Aliphatic Hydrocarbons Toluene

Ethylbenzene 1,1,1-Trichloroethane
Ethylene Glycol Trichloroethene (TCE)
Isobutyl Acetate Vinyl Chloride
Isopropyl Alcohol Xylene

This presence of a target constituent on this list does not
necessarily imply that it is currently present at detectable
concentrations in soil and groundwater. The fact that a chemical
has been used by JASCO in its operations does not imply that a
release of the chemical has occurred. 1In addition, the interim
remedial measures already implemented have reduced the
concentration and distribution of specific target constituents in
several areas.

4.3 SOILS AND VADOSE_ ZONE

The following sections describe the distribution of target
constituents in vadose zone soil at the site separated by
potential source area. The laboratory reports for analyses of
soil samples collected in association with past investigations
are included in Appendix E. Appendix F includes the laboratory
reports of soil analyses conducted from June to July of 1990.



4.3.1 Former Drainage Swale Area

The distribution of target constituents in soil within the
former drainage swale area is restricted to that portion of the
former swale that lies outside of the boundaries of the interim
soil excavation area (Figure 1.6).  The soil within the area of
interim soil excavation, which contained the highest
concentrations of target constituents at the site, has been
excavated and properly disposed and the excavation has been
filled with lean cement to the depth of groundwater. Tables 4.1
to 4.4 summarize the results of analyses conducted on soil
samples collected from within the former drainage swale area.
The locations of the sample points are shown in Figures 1.4 and
2.1.

4.3.1.1 Halogenated Volatile Organics (EPA methods 8010/8240)

Samples analyzed for volatile organics were collected from
the surface and the depth of one foot at four locations along the
former drainage swale area in June 1990. The results of these
analyses are summarized in Table 4.1. The locations of these
sample points are shown in Figure 2.1. No halogenated volatile
organic constituents were detected in any of the samples )
collected from the surface soil. Tetrachloroethene was detected
at the one-foot depth at borehole S-5 at the westernmost portiocon
of the drainage swale; however, this constituent was detected at
a concentration (0.0054 mg/kg) only slightly greater than the
minimum detection limit of 0.005 mg/kg. The difference between
these two numbers is within the range of normal laboratory
analytical variation. No other halogenated volatile organic
constituents were detected at a depth of one foot at the other
three sample locations.

. In the area bounded to the south by the concrete pad, to the
west by borehole S-5, to the north by the railroad ballast and
extending to the east as least as far as sample point S-1, the
presence of target constituents extends from the depth of three
feet to the depth of groundwater. This is based upcon data
collected from four boreholes (S-1, B-1, B-2 and B-4) completed
in July of 1990 (Figure 2.1) and two boreholes (SB-2 and SB-3)
completed in May of 1988 (Figure 1.4). The laboratory results
are summarized in tables 4.1, 4.2 and 4.3. Concentrations are
significantly higher in samples collected from borehole B-1 than
at B-2 suggesting that concentrations decrease to the north.
Samples collected from borehole B-4 located about 50 feet east of
the area of interim soil excavation did not contain detectable
concentrations of any volatile organic constituents. The
following is a list of halogenated volatile organic constituents

" which were detected in soil samples collected from this area.

The corresponding numbers represent the maximum concentration and
depth at which this maximum concentration was recorded. These
results are from analyses conducted between June and July of 1990
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except for acetone which represents analyses conducted in May of
1988. The samples collected between June and July of 1990 in
this area did not contain acetone at concentrations exceeding the
minimum detection limit.

CONSTITUENT MAX. CONCENTRATION DEPTH
1,1-DCA 3.0 mg/kg 30!
1,1-DCE 1.7 mg/kg 5
1,2-DCE 0.015 mg/kg 25!
1,1,1-TCA 61.0 mg/kg 51
acetone 8.8 mg/kg(May,1988) 3!
bromoform 0.17 mg/kg 25!
methylene chloride 4.2 mg/kg 20!
tetrachloroethene 4.0 mg/kg 25"
trichloroethene 0.015 mg/kg 3

To the west of this area the presence of halogenated
volatile organic constituents at detectable concentrations
appears to be limited to a area extending from the block wall ten
feet north and bounded to the east by the area of interim soil
excavation and to the west by borehole SB-15. This is based on
data collected from sample points SB~5 to S$SB~15 completed May
1988 (Figure 1.4), boreholes B-10 to B-12 completed in April 1988
(Figure 1.4) and borehole B-3 completed July 1990 (Figure 2.1).
The laboratory results are summarized in tables 4.2, 4.3 and 4.4.
At a depth of five feet or greater the presence of volatile
organic constituents within this area is restricted to 2-
propanone which was detected at concentrations ranging from below
detection limits to 5.4 mg/kg in samples collected to a maximum
depth of 21 feet in boreholes B-10 and B-11l. No target
constituents were detected in the soil sample collected from
borehole SB-15 approximately 160 feet east of the boundary of the
interim soil excavation. Soil samples collected from the depth
of three feet at the boreholes located greater than ten feet
north of the block wall (SB-5, SB-8, SB-11 and SB-14) did not
contain any halogenated volatile organic constituents at
concentrations exceeding the minimum detection limit. The
following is a list of the halogenated volatile organic
constituents detected in soil samples collected from within this
area. The corresponding numbers are the maximum concentration in
mg/kg and the depth at which this maximum concentration was
recorded. i

CONSTITUENT MAX. CONC. {Date) DEPTH
1,1-DCa 0.61 mg/kg (5/88) 3!
1,1,1~-Tca 0.44 mg/kg (5/88) 3!
2-propancne 5.4 mg/kg (6/87) l6!
acetone 86.0 mg/kg (5/88) 3!
methylene chloride 6.2 mg/kg (5/88) 3"
tetrachloroethene 0.24 mg/kg (5/88) 3!




Of the samples collected from this area between June and
July, the only halogenated volatile organic constituents which
were detected at concentrations above detection limits were
tetrachlorocethene and 1,1, 1-TCA.

4.3.1.2 Total Petroleum Hydrocarbon Analyses (EPA method 8015)

Paint thinner, lacquer thinner, kerosene, gasoline, diesel
fuel and o0il are mixtures of short and long chain petroleum
hydrocarbons that overlap in composition. For this reason the
distribution of these constituents will be discussed
collectively. Analyses for these constituents in samples
collected from boreholes B-1 to B~4 and S-1 to S-6 (Figure 2.1)
were divided into two methods based upon boiling point ranges.
Concentrations of high-boiling point hydrocarbons represent the
longer chain hydrocarbons such as diesel fuel and oil. Low-
boiling point hydrocarbons refer to shorter chain hydrocarbons
consistent with thinners, kerosene and gasoline. Previous
investigations (Figure 1.4) reported such constituents separately
as kerosene, paint thinner and lacgquer thinner by analyzing
samples for a shorter boiling point range corresponding with the
typical range of the constituent. The results of analyses are
summarized in tables 4.1 to 4.4.

Total petroleum hydrocarbons in the range of diesel fuel ‘and
0il are present in soil samples collected from the surface to a
depth of six feet ranging in concentration from below one mg/kg
to 290 mg/kg at the one-foot depth at sample point S-1. The
distribution of soil samples within the former drainage swale
area which contain detectable concentrations of high boiling
point hydrocarbons extends from borehole S~1 to borehole S-5
(Figure 2.1) and to a maximum depth of six feet although this
distribution is not continuous.

In the area bounded to the south by the concrete pad, to the
west by borehole S-5, to the north by the northern boundary of
the interim soil excavation area and extending to the east as
least as far as borehole B-1l, the presence of low to medium
boiling point hydrocarbons extends from the depth of three feet
to the depth of groundwater. This is based upon data collected
from four boreholes (S-1, B-1, B-2 and B-4) completed in July of
1990 (Figure 2.1) and two boreholes (SB-1 and SB-2) completed in
May of 1988 (Figure 1.4). The laboratory results are summarized
in tables 4.1, 4.2 and 4.3. The highest concentrations are noted
at borehole B-1 ranging from 6,700 mg/kg at the five-foot depth
to 38 mg/kg at the 30-foot depth. At borehole B-2 detectable
concentrations were noted only at the depths between 15 and 25
feet indicating that the lateral distribution is limited at
shallow depths to the southern portion of this area and increases
with depth.
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The distribution of low to medium boiling point hydrocarbons
in soil samples collected west of the area of interim soil
excavation is limited to an area extending from the block wall
ten feet north and bounded to the west by borehole SB-12. The
distribution of low to medium boiling point hydrocarbons in this
area appears to be limited in depth to five feet. Samples
collected from the depth of six feet and deeper in boreholes B-3,
B-10 and B~11 did not contain detectable concentrations of these
constituents. This is based on data collected from sample points
SB-5 to SB-15 completed May 1988 (Figure 1.4), boreholes B-10 to
B-12 completed in April 1988 (Figure 1.4) and borehole B-3
completed July 1990 (Figure 2.1). The laboratory results are
summarized in tables 4.2, 4.3 and 4.4. The concentrations of low
to medium boiling point hydrocarbons in this area range from less
than 1 mg/kg to 11 mg/kg. Analyses conducted on samples
collected from boreholes SB-5 to SB~15 indicated that the
composition of low to medium boiling point hydrocarbons in this
area is consistent with that of paint thinner. :

4.3.1.3 Acetone and Alcchols (EPA method 8015)

Analyses of soil samples collected from the former drainage
swale area indicated the presence of methanol, ethanol,
isopropanol, acetone and methyl ethyl ketone. The vertical
distribution of these constituents appears to be limited to the
upper three feet. Samples collected from below the depth of
three feet at boreholes, B~1, B-2, B-3, B-4, B-10, B~11, and B~-12
did not contain detectable concentrations of any of these
constituents.

The lateral distribution of methanol extends across the
entire length of the former drainage swale area from borehole SB-
1 to borehole SB-15 (Figure 1.4) with a maximum concentration of
60 mg/kg. Methanol was also detected in a background sample (S-
6) collected to the north of the SP rail line at a concentration
of 25 mg/kg.

The lateral distribution of acetone, isopropanol and ethanol
is limited to an area the width of the drainage swale bordered to
the east and west by boreholes S-1 and SB-12. The concentration
of these three constituents range from less than 0.1 mg/kg to 160
mg/kg with the highest concentrations noted in an area centered
around boreholes SB-9 and SB-10. Methyl ethyl ketone was
detected only at boreholes SB-~9, SB-10 and SB-12 at a maximum
concentration of 1.9 mg/kg.

4.3.1.4 Purgeable Aromatics (EPA methods 8020/8240)

Benzene, toluene, xylene and ethylbenzene, which are
classified as purgeable aromatic hydrocarbons, may be detected by
EPA analytical methods 8020 and 8240 both of which were performed
on samples collected from the former drainage swale area. The
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vertical distribution of these constituents at a depth greater
than three feet appears to be limited to an area to the north and
east of the area of interim soil excavation. Soil samples from
boreholes in this area contained benzene, toluene, xylene, and
ethylbenzene to the depth of groundwater at maximum ‘
concentrations ranging from 0.12 for benzene to 110 mg/kg for
toluene. Benzene was not detected in samples collected from
below a depth of three feet in this area.

To the west of the area of interim soil excavation; the
lateral distribution of toluene, xylene and ethylbenzene extends
to borehole S~-5 but is limited in depth to three feet. 1In this
area benzene was only detected only in the surface sample from
borehole S-2 at a concentration of 0.0079 mg/kg. The maximum
concentrations of toluene, xylene, and ethylbenzene in this area
ranged from 1.2 mg/kg to 11 mg/kg.

4.3.2 Underground Storage Tank Area

The presence of target constituents in soil in the vicinity
of the underground storage tank area is limited to methylene
chloride, 1,2-DCE, methanol, acetone, isopropanol and toluene.
Samples were collected for laboratory analyses from four
boreholes located at the eastern, western and northern boundary
of the underground storage tank area. Boreholes B-5 and B-6
completed in June of 1987 (Figure 1.5) were located at the
western boundary of the underground storage tank area. Monitor
Well V-3 completed in November of 1986 (Figure 1.5) was located
at the northern boundary of the underground storage tank area.
Borehole B-5A completed in July of 1990 (Figure 2.2) was located
at the eastern boundary of the underground storage tank area.
The laboratory results of analyses of samples collected from
these locations is summarized in Table 4.5.

The presence of target constituents at in soil in the
vicinity of the underground storage tank area does not appear to
follow any regular pattern. 1,2-DCE and toluene were detected in
samples collected at the 20-foot depth at the eastern edge of the
tank area in July of 1990 and toluene was also detected at the
30-foot depth at this location. The concentrations of these
constituents in each case (0.010 mg/kg) were only slightly
greater than the detection limit of 0.005 mg/kg. No other target
constituents were detected in samples collected from this

- location. At the western edge of the tank area methylene

chloride was detected in samples collected from depths between
one and 20 feet in June of 1987 ranging from 0.72 to 2.1 mg/kg.
No other target constituents were detected in soil samples from
this location. At the northern boundary of the tank area
acetone, methanol, and isopropanol were detected in samples
collected from depths ranging from five to 36 feet in November of
1986 at concentrations ranging from 1.2 to 5.8 mg/kg.



4.3.3 Former Diesel Storage Tank Area

In the vicinity of the former diesel storage tank area
laboratory results of soil analyses are available for samples
collected from one borehole and from samples collected from the
excavation. Borehole B-7 completed in June of 1987 was located
about 25 feet downgradient of the former storage tank area
(Figure 1.5). The results of these analyses are summarized in
Table 4.6. BAnalyses of soil samples collected from the western
wall of the excavation at the time of tank removal indicated the
presence of total petroleum hydrocarbons as diesel fuel at 360
ppm and benzene, toluene and xylene ranging from the 0.55 to 9.6
mg/kg. A soil sample collected from the excavation floor
immediately below the deepest portion of the former storage tank
contained total petroleum hydrocarbons as diesel fuel at 59 mg/kg
and benzene, toluene and xylene ranging from 0.39 to 7.8 mg/kg.

The only target constituent detected in samples collected
from borehole B-7, downgradient from the former diesel storage
tank, was methylene chloride. Because methylene chloride was
detected only in the sample collected from a depth of one foot
which is above the depth of the former storage tank and because
methylene chloride is not a common component of diesel fuel, its
presence is not likely to be associated with the former tank
area.

4.3.4 Drum Storage Area

In the vicinity of the drum storage area laboratory results
of analyses are available for samples collected from four
borehole locations. Borehole S-7 and monitor well V-12 were
completed just south of the drum storage area adjacent to the
eastern drainage outlet in June of 1990 (Figure 2.2). Boreholes
B-2 and B-3 were completed just south of the drum storage area
adjacent to the western and eastern drainage outlets respectively
in June of 1987 (Figure 1.5). The results of analyses of samples
collected from these locations is summarized in Table 4.7.

The presence of target constituents in soil at the eastern
edge of the drum storage area as indicated by samples collected
in July of 1990 appears to be limited to benzene, toluene,
ethylbenzene and xylene at depths of less than ten feet. Soil
samples collected from the depths of three and six feet at
borehole S-7 contained benzene, toluene, xylene and ethylbenzene
ranging in concentration from below the detection limit of 0.005
mg/kg to 0.011 mg/kg. No other target constituents were detected
in these two samples. No target constituents, including those

~ detected in borehole S-7, were detected in samples collected from

the depths of 15, 20 and 25 feet at monitor well V-12 which was
completed less than ten feet south of borehole S-7.
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Soil samples collected from boreholes completed in June of
1987 indicated the presence of 1,1,1-TCA and methylene chloride
ranging from below the detection limit to 2.4 mg/kg but none of
the constituents detected in July of 1990. The presence of these
two constituents in boreholes B-2 and B-3 were limited to samples
collected from the depths of one foot and 20 feet. Soil samples
collected from the depths of three and 20 feet at a background
location further south of the drum storage area (see section
4.2.5) also contained 1,1,1-TCA at a concentration on the same

order of magnitude as at boreholes B-2 and B-3. This suggests
that the presence of these constituents in boreholes B-2 and B-3
are not associated with the drum storage area. The decrease in

concentrations of target constituents at the 20-foot depth since
June of 1987 may reflect variations in groundwater levels which
have decreased significantly over this period.

4.3.5 Background Area at Southwestern Property Boundary

Soil samples for laboratory analyses were collected from two
background locations upgradient from the site south of the drum
storage area. Monitor well V-11 (Figure 2.2) was completed
approximately 100 feet south of the drum storage area at the
southern edge of JASCO property in July of 1990. Borehole B-1
(Figure 1.5) was completed approximately 60 feet south of the
drum storage area and about 40 feet north of the southern edge of
JASCO property in June of 1987. The results of laboratory
analyses of soil samples collected from these locations are
summarized in Table 4.8.

Soil samples were collected from a depth of two feet and at
five-foot intervals from a depth of five feet to 30 feet at
monitor well V-~11. Only one target constituent was detected in
any of these samples. The sample collected from the two-foot
depth contained high boiling point hydrocarbons at a
concentration of 2.5 mg/kg. High boiling point hydrocarbons are
consistent with diesel fuel and this result is believed to be
associated with the truck traffic over the adjacent driveway.

Soil samples were collected from the depths of three feet-
and 20 feet at borehole B-1. 1,1,1-TCA was detected at a
concentration of 0.28 mg/kg at the three-foot depth and 0.41
mg/kg at the 20 foot depth. No other target constituents were
detected in samples collected from this location.



4.4 GROUNDWATER
4.4.1 Identification of Target Constituents Present .
The following target constituents have been detected in

groundwater samples collected from A- and B(1l)-aquifer monitor
wells between 1984 and the present:

1,1,1-Trichloroethane Methanol
1,1~-Dichloroethane Methyl Ethyl Ketone
1,2~Dichloroethane Methylene Chloride
1,1-Dichloroethene Pentachlorophenol
4~Butoxybutanoic Acid Phenol

4-Nitrophenol Toluene

Acetone (2-Propanone) TPH as diesel
Benzene TPH as paint thinner
Ethanol Trans-1,2~Dichloroethene
Chlorobenzene Vinyl Chloride
Chloroethane Xylene

Isopropanol

Not all of the target constituents listed above are
currently present in groundwater at the site. Interim remedial
measures have resulted in the decrease in concentration of many
of the target constituents detected during earlier sampling
phases. Tables 4.9 to 4.23 summarize the results of historic
laboratory analyses of groundwater from the monitor wells at the
site. The laboratory reports of the analyses of groundwater
samples from 1984 to the present are included in Appendix G. The
monitor well networks are shown on Figures 3.8 and 3.9. The
following is a discussion of the distribution of target
constituents in groundwater at the site at present.

4.4.2 A-aquifer
The following 14 target constituents have been detected in

groundwater collected from the A-aquifer monitor wells over the
past four sampling periods (December 1989 to July 1990):

Halogenated Volatile Organics Non-Halogenated Organics
1,1,1-Trichloroethane Acetone
1,1-Dichloroethane Ethanol
1,1-Dichloroethene Isopropanol

Chloroethane Methanol

Methylene Chloride TPH as diesel

Vinyl Chloride Toluene

Phenolic Compounds
4-Nitrophenol
Pentachlorophenol




4.4.2.1 Distribution of Halogenated Volatile Organic
Constituents

The presence of chloroethane and vinyl chloride at present
based upon the analyses of samples collected in July of 1990 is
limited to monitor well V-4. The presence of methylene chloride
based upon the analyses of samples collected in July of 1990 is
limited to monitor wells V-1 and V-3 at the northern portion of
the underground storage tank area. The distributions of 1,1-
TCA, 1,1-DCA and 1,1-DCE follow a similar pattern with the
highest concentration at monitor V-4 and decreasing
concentrations to the north in the general direction of
groundwater flow. The flow pattern for these three constituents
are shown graphically in figures 4.1, 4.2 and 4.3.

4.4.2.2 Distribution of Non-Halogenated Volatile Organic
‘ Constituents

At present, based upon the results of analyses conducted in
April and July of 19920, the only non-halogenated volatile organic
constituent present in A-aquifer groundwater is high boiling
peint hydrocarbons. During the sampling phase conducted in July
of 1990, high boiling point hydrocarbons were detected only at
monitor wells V-1 and V~3 at the northern edge of the underground
storage tank area and at monitor well V-4 at the eastern edge of
the former drainage swale area. The concentration of high
boiling point hydrocarbons in groundwater collected from these
wells was highest at monitor well V-1 (0.65 mg/kg) and lower at
monitor wells V-4 (0.35 mg/l) and V-3 (0.15 mg/l).

4.4.2.3 Distribution of Phenolic Compounds

Pentachlorophenol and 4-Nitrophenol were detected in
groundwater collected from monitor well V-1 in April of 1990 at
concentrations slightly greater than the minimum detection limit
of 0.02 mg/l. Samples collected from this well in July of 1990
did not contain detectable levels of these constituents.
Pentachlorophenol had been detected at the detection limit in a
groundwater sample collected from monitor well V-1 in July of
1984 but aside from the result of the April 1990 sampling neither
of these two phenoclic compounds had been detected in the ten
subsequent sampling phases.

4.4.3 B(l)-Aquifer

At present, based upon the analyses of groundwater samples

collected in July of 1990, the only target constituents present

in the B(1)-aquifer are 1,1,1-trichlorocethane, 1,1-

" dichloroethane, 1,1-dichloroethane at monitor well I-2 and phenol

at monitor well I-3. No target constituents have been detected
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in groundwater samples collected from monitor well I-1 located at
the eastern edge of the former drainage swale area during the
last four sampling phases.

The presence of volatile organic constituents in groundwater
collected from monitor well I-2, directly downgradient from the
former drainage swale area, has been relatively constant over
recent sampling phases; however the concentrations of these
constituents are only slightly greater than the minimum detection
limit of 0.002 mg/1.

Phenol was detected in the groundwater sample collected from
monitor well I-3 at a concentration of 0.0036 mg/l or slightly
greater than the detection limit of 0.002 mg/1. Phenol had been
detected in groundwater collected from this well in September of
1987, but the concentration had not exceeded the minimum
detectlon limit during the previous two sampling phases in August
of 19892 and January of 1990.

The source of these constituents in the B(1l)-aquifer are
uncertain although it is possible that target constituents may
have migrated from potential source areas through the overlying
vadose zone so0il, the A-aquifer and the aquitard separating the
A- and B(1l)~aquifers. Potential pathways for this migration
include downward migration through porous zones within the
overlying soil, and the downward movement of A-aquifer
groundwater in wells completed in the B(1l)~agquifer at the time of
installation or within wells with screened intervals which bridge
the aquitard separating the two uppermost aquifers. The
potential for these processes is discussed in greater detail in
Section 5.0 Potential Conduits and Section 6.3 Target Constituent
Migration.



5.0 POTENTIAL CONDUITS

A potential conduits investigation was prepared for the site
in May of 1988. The report identified a number of subsurface
structures in the vicinity of the JASCO site and presented data
concerning the potential for these structures to provide conduits
for the migration of target constituents. These included water
supply wells in the vicinity of the site, monitor wells installed
during the investigation of JASCO, underground utilities and the
Hetch~-Hetchy Aqueduct. The report included the following
conclusions concerning the presence of potential conduits at the
JASCO site.

1.) Water producing wells identified in the vicinity of
JASCO have either been destroyed or are located cross-
gradient of the site and unlikely to serve as potential
conduits.

2.) Monitor wells constructed in association with the
investigation of the site were installed and sealed
according to Santa Clara Valley Water District
guidelines and are unlikely to serve as potential
conduits.

3.) Underground utilities in the vicinity of the site are
less than 12 feet in depth, do not extend to the depth
of groundwater and are unlikely to serve as potential
conduits.

4.) The Hetch-Hetchy Aquaduct in the vicinity of the site
is constructed to a maximum depth of 12 feet, does not
extend to the depth of groundwater and is unlikely to
serve as a potential conduit.

A copy of this investigation is included in Appendix H.
Several additional potential conduits have been identified since
the completion of this report. Two additional wells have been
installed in association with this remedial investigation and one
existing monitor well (V-1) has been identified as a potential
conduit for the movement of target constituents within the
aquitard separating the A~ and B(1l)-aquifers. These are
discussed in greater detail below.

5.1 CONSTRUCTION OF WELLS ASSOCIATED WITH REMEDIAL INVESTIGATION

Monitor wells V-11 and V=12 were installed in July of 1990
in association with this remedial investigation. The
construction details of these two wells are shown in the
following table.
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WELL CONSTRUCTION - MONITOR WELLS V-11 AND V-12
Monitor Well V-11

State Well Number: O06S2W21F07A

Status: Active

Date Drilled: June 20, 1990

Well Depth: 42 feet

Bore Diameter: 10 inches

Casing Diameter: 4 inches

Driller: Aqua Science Engineering
Drilling Method: Hollow Stem Auger

Gravel Pack: Monterey #2-16

Screened Interval: 32 feet to 42 feet

Slot Thickness: 0.010 inches

Surface Seal: 0 feet to 29 feet, bentonite and

grout

Monitor Well V-12
State Well Number: 06S2W21F08A

Status: Active

Date Drilled: June 21, 1990

Well Depth: 42 feet

Bore Diameter: 10 inches

Casing Diameter: 4 inches

Driller: Agqua Science Engineering

Drilling Method: Hollow Stem Auger

Gravel Pack: Monterey #2-16

Screened Interval: 32 feet to 42 feet

Slot Thickness: 0.010 inches

Surface Seal: 0 feet to 29 feet, bentonite and
grout

These two wells are located outside and upgradient of the
known A-aquifer target constituent plume and do not penetrate the
B(l)-aquifer. These wells were constructed according to Santa
Clara Valley Water District (SCVWD) guidelines and the surface
seal was inspected by a SCVWD inspector at the time of
construction. For these reasons, it is extremely unlikely that
these wells could serve as a vertical conduit for migration of
target constituents.

5.2 CONSTRUCTION OF MONITOR WELIL V-1

Monitor well V-1 was installed in May of 1984 at the
northeastern corner of the underground storage tank area. The

‘monitor well boring extended to a depth of 50 feet. The borehole

log of the monitor well boring (Appendix B) indicates that the
aquitard separating the A- and B(1l)-aquifers was penetrated as
was the upper two feet of the B(l)-aquifer between the depths of
48 and 50 feet. During installation of the well the two-foot
portion of the B(1l)-aquifer penetrated was sealed with a mixture
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of bentonite and cement; however screened casing was installed
between the depths of 28 and 48 feet. The borehole log of
monitor well V-3 just west of monitor well V-1 (Appendix B)
indicates that the A~aquifer in this area extends between the
depths of 30 and 35 feet. This information indicates that
monitor well V-1 is screened through both the A-aquifer and a
significant portion of the agquitard separating the B(1)-aquifer.
The potential for vertical migration of target constituents
between these two aquifers is discussed in greater detail in
section 6.3 Target Constituent Migration.



6.0 TARGET CONSTITUENT FATE AND TRANSPORT

6.1 POTENTIAL ROUTES OF MIGRATION

Four potential pathways for the migration of target
constituents from the site have been identified. The following
is a discussion of the mechanisms for the migration of target
constituents through each potential pathway.

6.1.1 Vadose Zone Soil

Target constituents may migrate both vertically and
laterally within the soil of the vadose zone (the area between
the ground surface and the top of the uppermost aquifer). The
mechanism by which this occurs is most commonly through the
downward movement by gravity through interconnected pore space.
Variations in soil type and layering may also result in
preferential movement horizontally. The potential for migration
by this method is dependant upon characteristics of the soil
media, the type of chemical, and the meteorology of the area.
Conditions which may facilitate percolation of constituents in
vadose zone soil include coarse soils with high porosity and
permeability, highly soluble or non-volatile constituents, and
high rates of precipitation. Target constituents may migrate
either in a liquid state through pore space or in a dissolved
state in soil moisture. The percolation of precipitation or
other surface runoff is the most common source of soil moisture.
Vertical migration of target constituents may also occur in the
zone immediately above the saturated zone through variations in
groundwater levels or by capillary action.

6.1.2 Groundwater

Lateral and vertical migration of target constituents may
also occur within various aquifers underlying the site. The
potential for lateral movement of target constituents within
groundwater is dependant upon the solubility and specific gravity
of the chemical in question, the groundwater flow patterns and-
aquifer parameters such as hydraulic conductivity. Vertical
movement of target constituents within groundwater is dependant
predominantly on the specific gravity of the chemical in
question. Those constituents heavier than the groundwater will
have a tendency to migrate downward by gravity while those
constituents lighter than the groundwater will float or stay
suspended in the upper portion of the aquifer.

The potential for vertical migration of target constituents
in underlying aquifers is dependant on the depth of the source of
target constituents, and the stratigraphy, lithology and
engineering properties of the subsurface soil. The factors
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governing migration within such saturated and unsaturated zones
are similar to those discussed in the previous paragraph and in
the section discussing the vadose zone.

6.1.3 Man-Made Potential Conduits

Man-made potential conduits, depending on their orientation,
may facilitate the lateral or vertical migration of target
constituents in subsurface soil and groundwater. In the vicinity -
of the site such conduits include gravel packs and casings
associated with water supply or monitor wells and utility lines
such as sewers, buried telephone and electrical lines and buried
aqueducts.

6.1.4 Surface Pathways

Lateral migration of target constituents from the site may
occur at the ground surface through the movement of fluid
‘constituents or dissolved constituents in surface runoff along
natural or engineered slopes or drainages.

6.1.5 Air Pathways

Lateral migration of target constituents from the site may
occur as the result of volatilization of constituents to the
atmosphere or the adsorption of constituents on wind blown dust.
The potential for such migration is dependant upon the volatility
of the chemical in question and the meteorology of the area.

6.2 TARGET CONSTITUENT PERSISTENCE

The target constituents present at the site can be divided
into three categories: halogenated volatile organic constituents,
non-halogenated organic constituents and phenolic compounds.

The halogenated volatile organic constituents identified at
the site are generally highly volatile and moderately to highly
soluble. An exception to this is vinyl chloride which has a low
solubility. Such constituents would not be expected to be
persistent in near surface soils although at depth and in
groundwater they would be much more persistent due to their
solubility in groundwater and vadose zone moisture. Such
constituents at low concentrations would be expected to be very
persistent due to their presence in water held on soil particles
by molecular attraction and between particles by capillary
action. Both of these processes act against the force of gravity
inhibiting downward migration. In addition, chlorinated
hydrocarbons are not readily biodegradable by naturally occurring
soil organisms.
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The phenolic compounds identified in soil and groundwater at
the site tend to be of low to medium solubility and are in
general are not highly volatile. Such constituents would tend to
be very persistent in subsurface soil and groundwater. The
presence of phenolic compounds in soil and groundwater at the
site, however, is very limited and where they have been
identified they have been present at concentrations only slightly
greater than minimum detection limits.

The non-halogenated volatile organic constituents identified
at the site include alcohols (methanol, ethanol, isopropanol) and
mixtures of short- and long-chain petroleum hydrocarbons such as
paint thinner, lacquer thinner, and diesel fuel. The alcohols
are miscible with water and are moderately volatile. Such
constituents would not be expected to be persistent at shallow
depths in soil due to volatilization and downward migration of
soil moisture except at low concentrations. Such constituents
would be more persistent in groundwater due to their miscibility
with water. The shorter chain petroleum hydrocarbons which
generally include thinners and gasoline tend to be moderately to
highly volatile with low solubility. Such constituents would not
be highly persistent in at shallow depths in soil due to their
volatility and because they tend to be readily biodegradable by
naturally occurring soil organisms under aerobic conditions.
These constituents are more persistent in groundwater as they
tend to be lighter than water and remain as free product floating
on the groundwater surface. The longer chain petroleum
hydrocarbons, predominantly diesel fuels, are less volatile and
not readily biodegradable and tend to be very persistent in
subsurface soil and groundwater.

6.3 TARGET CONSTITUENT MIGRATION
6.3.1 Vadose Zone Soil

Migration of target constituents through vadose zone soil at
the site has occurred in several areas. The apparent mechanism
for this process is downward migration of precipitation and
surface runoff through soil containing target constituents.
Target constituents in the soil are leached by the percolating
moisture and migrate downward by gravity. The presence of sandy
zones and root casts facilitates this process. The soil of the
vadose zone consists predominantly of clay and silt although
coarse material is present in discontinuous zones and root casts
are also abundant. The coefficient of permeability in the upper
15 feet of sediment as measured between the depths of 12 and 15
feet at monitor wells I-2 and I-3 was approximately 2.4 x 107
cm/s (Appendix C). This high value for clayey soils is
attributed to the presence of root casts. Lateral migration of
target constituents through this zone is likely limited to normal
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spreading of the plume of constituents with depth and movement
along sandy interbeds such as that encountered at a depth of 15
feet.

The vertical migration of target constituents in vadose zone
soil is further limited by surface conditions. In the vicinity
of the former drainage swale area downward percolation of
precipitation and runoff is prevented by the runoff collection
system which directs runoff to a sump for later discharge to the
local sewer system.

A laterally continuous bed of coarse sand of higher
permeability was penetrated at a depth of approximately 15 feet
below grade at each borehole completed at least to this depth.
In the vicinity of the former drainage swale area, the
concentrations of target constituents in soil at this depth are
generally greater than in samples collected from the finer
sediments above and below indicating that the horizontal
migration of target constituents in this zone 1s greater than in
the overlying and underlying zones.

The vadose zone between the coarse sand layer and the A-
aquifer consists of interbedded clay, silt and sand. The
coefficient of permeability of this layer as measured at the
depth of 26 feet at monitor well I-3 was 2.8 X 10°¢ (Appendix C).
Vertical migration of target constituent is likely to be limited
to the percolation of soil moisture through coarser interbkeds.
Lateral migration of target constituents is likely limited to
normal spreading of the constituent plume with depth and
migration along sandy interbeds. Lateral migration may also
occur in the vadose zone just above the saturated zone due to
migration of target constituents in groundwater combined with
variations in groundwater levels and the capillary fringe. The
concentrations of several target constituents in samples ‘
collected from depths between 25 and 30 feet in the former
drainage swale area were higher than-in samples collected from
the depth of 20 feet suggesting that this process may be taking
place. Groundwater levels in the A-aquifer have decreased
steadily over the past several years and may have resulted in the
deposit of residual amounts of constituents held on soil
particles by molecular attraction and by capillary forces.

6.3.2 Groundwater

Lateral migration of target constituents has occurred
within the A-aquifer. The mechanism for this migration appears
to be through downgradient migration of dissolved constituents in
groundwater. The direction of this migration is to the north as
shown in figures 4.1, 4.2 and 4.3. The stability of the
concentrations of target constituents in downgradient monitor
wells V-7, V-8 and V-9 suggest that the rate of migration is
slow. The groundwater flow gradient is estimated at 0.004 ft/ft.
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Migration of target constituents from the drainage swale area
appears to be limited to the more mobile chlorinated hydrocarbons
such as 1,1,1-TCA, 1,1-DCA and 1,1-DCE and acetone. Less mobile
target constituents such as alcohols and petroleum hydrocarbon
mixtures have not been detected in monitor wells downgradient
from the former drainage swale and underground storage tank
areas.

Vertical migration of target constituents may also have
occurred as evidenced by the presence of target constituents in
groundwater collected from monitor wells I-2 and I-3 which were
completed in the B(1l)-aquifer. The presence of these
constituents may not be attributed directly to the downward
migration of constituents through the A-aquifer and underlying
aguitard. The aquitard separating the A-aquifer and B(1)-aquifer
has an estimated coefficient of permeability of 3.1 x 10
cm/sec as measured at the depth of 37 feet at monitor well I-3.
The concentrations of target constituents at monitor wells I-1
and I-2 were greatest in August and September of 1987
corresponding with the date these wells were installed.
Concentrations have decreased since this time. No target
constituents have been detected in groundwater samples collected
from monitor well I-1 since August of 1987. Concentrations of
target constituents in monitor well I-2 are stable but decreased
from those recorded in August of 1987. The temporal variation of
these constituents suggest that the presence of these
constituents may represent a single release with a plume of three
volatile organic constituents currently centered downgradient of
the former drainage swale area and that the source of this
vertical migration is no longer present. Such a release may have
occurred during the installation of the one of the wells. If
this were in fact the pathway, the magnitude of the release would
have been limited since the A-aquifer was sealed with conducted
casing at each B(1l)-monitor well location before drilling was
continued to the B(1l)-aquifer. Concentrations of the three
target constituents originally detected in these two boreholes
have been below, at, or very slightly greater than the minimum
detection limit.

The coefficient of permeability of the aquitard separating
the B(1l)-aquifer and B(2)-aquifer as measured at depths between
56 and 58 feet at monitor wells I-2 and I-3 ranges from 2.9 X
107 to 2.3 x 10°® cm/sec. The migration of target coristituents
through this aquitard is unlikely. No groundwater quality data
is available for the B(2)-aquifer.

6.3.3 Man-Made Conduits

A potential conduits investigation has been preparea for the
site (Appendix H) and additional information has been provided in
Section 5.0 of this document. These data indicated that, with
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the exception of monitor well V-1, the potential conduits present
in the vicinity of the site are unlikely to facilitate the
vertical or lateral migration of target constituents at the site.

Water supply wells in the vicinity of the site do not
intersect potential source areas of the site or known areas to
which target constituents have migrated. All monitor wells near
the potential source areas and downgradient from these areas were
completed according to Santa Clara Valley Water District (SCVWD)
guidelines and inspected by SCVWD inspectors when required.
Utility excavations in the vicinity of the site do not extend to
the water table or provide a pathway to facilitate lateral
migration of target constituents.

The perforated portion of monitor well V-1 located at the
northeastern corner of the underground storage tank extends
across both the A-aquifer and a significant portion of the
aquitard separating the A- and B(1l)-aquifers. Although the
section of the B(1l)-aquifer which had been penetrated during the
installation of this well was sealed with a mixture of bentonite
and cement, the casing provides a potential pathway for target
constituents to migrate through the aquitard to a depth just
above the level of the B(1l)-aquifer. The groundwater elevation
at monitor well V-1 has consistently been 0.2 to 0.5 feet higher
than at monitor well V-3 which was completed only in the A-
aquifer just west of monitor well V-1. The difference in water
level in these two adjacent wells suggests that monitor well V-1
is being affected by movement of water from a source other than
the A-aquifer. The historic groundwater levels recorded at
monitor well V-1 are more consistent with that of the B(1)-
aquifer flow pattern than the A-aquifer flow pattern suggesting
that monitor well V-1 has been affected by flow from the B(1l)-
aquifer.

The potential for vertical migration of target constituents
from the A-aquifer to the B(1l)-aquifer is limited due to the
difference in hydrostatic pressure within the two aquifers.
Historic groundwater elevations have been consistently 0.2 to 0.4
feet greater in the B(1l)-aquifer wells than the A-aquifer wells
indicating that the hydrostatic pressure within the B(1)-aquifer
is greater than that within the A-aquifer. Under such
conditions, flow within a conduit bridging these two aquifers
would have a tendency to be in an upwards direction from the
B(1l)-aquifer to the A-aquifer.

6.3.4 Surface Pathways

The former drainage swale area prior to the implementation
of the surface runoff collection system was an apparent pathway
for the lateral migration of target constituents in liquid form
or dissolved in surface runoff. Lateral migration may also have
occurred within the production area and drum storage areas. With
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the installation of the surface runoff collection system the
lateral migration of runoff away from the former drainage swale
area is significantly limited. Runoff flowing over the former
drainage swale area is presently directed towards a sump at the
southeastern portion of the former swale and subsequently pumped
via above ground piping to the City of Mountain View sewer
system. The lateral migration of target constituents from the
production, warehouse and drum storage areas has been limited by
the construction of concrete berms around these areas. As a
result of these measures there is little potential for the
further migration of target constituents away from the source
areas via surface pathways.

6.3.5 Air Pathways

Migration of target constituents through air pathways at the
site may occur by two processes: volatilization to the atmosphere
or as adsorption on wind-blown particles. The presence of
target constituents in samples collected from the surface of the
drainage swale area, the area which historically has contained
the highest levels of constituents at the site, is limited to
benzene, toluene, xylene and low to medium and high boiling point
hydrocarbons. Benzene, toluene, and xylene are present at
concentrations below or slightly greater than the minimum
detection limit of 0.005 mg/kg in these samples. High boiling
point hydrocarbons are not highly volatile. Unless the areas of
near surface soil containing detectable concentrations of target
constituents are disturbed, the migration of constituents by air
pathways is unlikely.

The results of the Endangerment Assessment prepared in
August of 1989 (Appendix I) indicated that the potential for
volatilization and eolian transport of target constituents from’
the site is low. This is due to the low levels of constituents
identified in surface soils, the cementation of soils in the
potential source areas and the location of the most affected
areas away from normal work areas.



7.0 BASELINE RISK ASSESSMENT

An Endangerment Assessment for the JASCO site was prepared
by Jacobs Engineering Group Inc., an EPA consultant, in August of
1989. A copy of this Endangerment Assessment is included in
Appendix I.

Results of this assessment indicated that there were
significant carcinogenic risks associated with the consumption
and inhalation of vapors from the groundwater of the A-aquifer.
The results of this assessment also indicated that there were
significant non-carcinogenic risks associated with the
consumption of groundwater from the A-aquifer. The calculations
used in making these determinations, however, were based in part
upon the highest concentration of target constituents which in
many cases are significantly greater than the current maximum
concentrations of indicator constituents detected in A-aquifer
groundwater.

The results of this Endangerment Assessment indicated that
there is no significant carcinogenic or non-carcinogenic risk
associated with exposure to on-site soils via incidental
ingestion or fugitive dust inhalation.



8.0
8.1 SUMMARY

8§.1.1

SUMMARY AND CONCLUSIONS

NATURE AND EXTENT OF TARGET CONSTITUENTS

The following is a summary of the concentrations and
distribution of target constituents at the site separated by

potential source areas.

8§.1.1.1

Former Drainage Swale Area

In the former drainage swale area the extent of vadose zone
soil containing detectable concentrations of target constituents

is divided into two different areas based on depth.

The area

outside of the area of interim soil excavation bounded to the

north by the ballast of the railroad tracks,
concrete pad, to the west by borehole S-5 and extending to the

east as least as far as borehole B~1 contains detectable
concentrations of target constituents from the surface to the
The following target constituents were

depth of groundwater.

detected in soil samples collected from this area.
corresponding numbers represent the maximum concentration, the

The

date of sample collection and depth at which this maxiumum
concentration was detected.

CONSTITUENT
1,1-DCA

1,1-DCE

1,2-DCE

1,1,1-TCA

acetone

benzene
bromoform

ethanol
ethylbenzene
isopropanol
methanol .
methylene chloride
toluene
tetrachloroethene
trichloroethene
TPH as kerosene

TPH as paint thinner
TPH (high boiling point)

TPH (low to medium
Xylene

MAX. CONCENTRATION
in mg/kg (Date)
3.0 (7/90)
1.7 (7/90)
0.015 (7/90)
61.0 (7/90)
8.8 (5/88)
0.12 (6/90)
0.17 (7/90)
0.7 (5/88)
0.37 (6/90)
76.0 (7/90)
60.0 (7/90)
4.2 (7/90)
110.0 (7/90)
4.0 (7/90)
0.015 (7/90)
10.0 (5/88)
5.2 (5/88)
290.0 (6/90)
6,700.0 (7/90)
37.0 (7/90)

b.p.)

DEPTH
30!
5'
25!
51
3!
1!
251
3!
1l
3!
3!
20!
5!
25!
3!
3!
3!
1!
51
5'

to the south by the



The concentrations are the greatest in the vicinity of
boreholes B~1 and S-1 and decrease outward from these two
locations in all directions. Samples collected from borehole B-4
located about 50 feet east of the area of interim soil excavation
did not contain detectable concentrations of any volatile organic
constituents. The vertical distribution of acetone, benzene,
methanol, ethanol, isopropanol, and methyl ethyl ketone in this
area appears to be limited in depth to five feet. Samples
collected from below the depth of three feet at boreholes, B-1,
B-2 and B-4 did not contain detectable concentrations of any of

- these constituents.

To the west of this area of interim soil excavation the
presence of target constituents at detectable concentrations
appears to be limited to a depth of three feet with the exception
of 2-propanone, toluene and xylene. Xylene was detected below a
depth of three feet at only one location (B-12) where it was
detected at 0.17 mg/kg at a maximum depth of six feet. Toluene
was detected at a concentration slightly exceeding the detection
limit of 0.005 mg/kg at only one location (B-3) and then only at
a depth of 25 feet. Concentrations of 2-propanone ranging from
below detection limits to 5.4 mg/kg were detected in samples
collected to a maximum depth of 21 feet in boreholes B-10 and B-
11. The following is a list of the target constituents detected
in soil samples collected from within this area. The
corresponding numbers represent the maximum concentration in
mg/kg, the date of sample collection and the depth at which this
maximum concentration was detected.

MAX. CONCENTRATION

CONSTITUENT in mg/kg (Date) DEPTH
1,1-DCA 0.61 (5/88) 3!
1,1,1-TCA 0.44 (5/88) 3!
2-propanone ‘ 5.4 (6/87) 16"
acetone "100.0 (5/88) 3!
benzene 0.0079 (6/90) 1!
ethanol 3.4 (5/88) 3!
ethylbenzene 1.2 (5/88) 3!
isopropanol 164.0 (5/88) 3t
methanol 9.0 (5/88) 3!
methylene chloride 6.2 (5/88) 3!
methyl ethyl ketone 1.9 (5/88) 3!
tetrachloroethylene 0.24 (5/88) 3!
toluene 8.2 (5/88) 3!
TPH as diesel 14.0 (6/87) 6!
TPH as paint thinner 170.0 (5/88) 3!
TPH (high b.p.) 48.0 (6/90) 1!
TPH (low-med b.p.) 1.4 (6/90) 0.5
xylene 11.0 mg/kg 3!
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Most maximum concentrations were noted in samples collected
from the depth of three feet from locations approximately 30 feet
east of the area of interim soil excavation.

The distribution of halogenated volatile organic
constituents and low to medium boiling point hydrocarbons within
this area is generally limited to the southern portion less than
ten feet north of the block wall. Soil samples collected from
the depth of three feet at the boreholes located greater than ten
feet north of the block wall (SB-5, SB-8, SB-~11 and SB~14) did
not contain any halogenated volatile organic constituents at -
concentrations exceeding the minimum detection limit. None of
these target constituents were detected in the soil sample
collected from borehole SB-15 approximately 160 feet west of the
boundary of the interim soil excavation.

The lateral distribution of acetone and alcohols extends
across the entire length of the former drainage swale area from
borehole SB-1 to SB-15 (Figure 1.4) however the highest
concentrations are centered around boreholes SB-9 and SB-10. The
lateral distribution of toluene, xylene and ethylbenzene extends
across the length of the former drainage swale area from between
boreholes S-1 and S-5. In this area benzene was detected only in
the surface sample from borehole S-2.

8.1.1.2 Underground Storage Tank Area

The presence of target constituents in soil in the vicinity
of the underground storage tank area is limited to methylene
chloride, 1,2-DCE, methanol, acetone, isopropanol and toluene.
The presence of target constituents in soil in the vicinity of
the underground storage tank area does not appear to follow any
regular pattern either laterally or at depth. Toluene and 1,2-
DCE were detected at concentrations slightly greater than the
minimum detection limit of 0.005 mg/kg in samples collected at
depths between 20 feet and 30 feet to the east of the storage
tank area. At the western boundary of the tank area methylene
chloride was detected between the depths of one foot and 20 feet
in June of 1987. 1In November of 1986, acetone, methanol and
isopropanol were detected at the northern portion of the tank
area between the depths of five and 36 feet.

8.1.1.3 Former Diesel Fuel Tank Area

Analyses of soil samples collected from the excavation at
the time of tank removal indicated the presence of total
petroleum hydrocarbons as diesel fuel at concentrations between
59 and 360 mg/kg and benzene, toluene and xylene ranging from the
0.39 to 9.6 mg/kg. Soil samples collected between the surface
and the depth of groundwater at downgradient borehole B-7 did not
contain detectable concentrations of any of the constituents
indicating a lack of downgradient migration of these



constituents. Methylene chloride was detected in a sample
collected from this borehole, however, it was detected only at a
depth of one foot which is above the level of the former storage
tank and its presence is not likely to be associated with the
former storage tank area.

8.1.1.4 Drum Storage Area

The presence of target constituents in soil at the eastern
edge of the drum storage area as indicated by samples collected
in July of 1990 is limited to benzene, toluene, ethylbenzene and
xylene at depths of less than ten feet. Methylene chloride and
1,1,1-TCA had been detected in samples collected from the depths
of one foot . and 20 feet in June of 1987 however 1,1,1-TCA was
also detected in samples collected from the depths of three and
20 feet at a background location upgradient of the drum storage
area. The presence of 1,1,1-TCA in background samples at similar
concentrations and depths as the presence in samples collected
from the drum storage area suggests that the drum storage area
may not be the source for these constituents.

8.1.1.5 Background Locations

So0il samples collected from the surface and a depth of one
foot at a location to the north of the SP railroad tracks
contained detectable concentrations of toluene, xylene,
ethylbenzene and methanol. Purgeable aromatic constituents
(benzene, toluene, xylene and ethylbenzene) are common components
of automobile fuel. Automobile traffic from the Central
Expressway and adjacent roadways has likely contributed to the
presence of these constituents in the background sample and at
the borehole locations located within the former drainage swale
area. A near surface soil sample collected from a background
location to the south of the drum storage area contained high
boiling point hydrocarbons at a detectable concentration
consistent with the presence of diesel fuel. The presence of
this constituent is attributed to truck traffic in this area. No
target constituents were detected in soil samples collected at
deeper depths at this location.



8.1.1.6 A-Aquifer

The following 14 target constituents have been detected in
groundwater collected from the A-aquifer monitor wells over the
past four sampling periods (December 1989 to July 1990):

Halogenated Volatile Organics Non-~-Halogenated Organics
1,1,1-Trichloroethane Acetone
1,1-Dichloroethane Ethanol
1,1-Dichloroethene Isopropanol

Chloroethane Methanol

Methylene Chloride TPH as diesel

Vinyl Chloride Toluene

Phenolic Compounds
4-Nitrophenol
Pentachlorophenol

The distribution of halogenated volatile organic
constituents is generally limited to the area near the eastern
portion of the former drainage swale area and downgradient of
this area. Of the halogenated volatile organic constituents
detected in monitor wells V-1, V-3 and V-4 only 1,1,1-TCA, 1,1-
DCA and 1,1-DCE are currently present at detectable '
concentrations in downgradient monitor wells. The presence of
chloroethane and vinyl chloride in A-aquifer groundwater is
limited to monitor well V-4 at the eastern portion of the former
drainage swale area and the presence of methylene chloride is
limited to monitor wells V-1 and V-3 north of the underground
storage tank area. The distribution of 1,1,1-TCA, 1,1-DCA, and
1,1-DCE, is limited to monitor wells V-1, V-3 and V-4 and several
downgradient monitor wells.

At present the only additional target constituents currently
present in A-aquifer groundwater are high boiling point
hydrocarbons which are present at monitor wells V-1 and V-3 and
V-4 and pentachlorophenol and 4-nitrophenol which are present
only in monitor well V-1. The presence of high boiling point
hydrocarbons in these wells has been persistent but at decreasing
concentrations over past sampling periods. They have not been
identified in downgradient wells suggesting that lateral
migration is minimal. The phenolic compounds have been detected
only during the most recent sampling event in July of 1990 and in

.one sampling event conducted in 1986. The concentrations of

these constituents are only slightly above minimum detection
limits and within the range of normal laboratory variation.

—~



8.1.1.7 B(l)-Aquifer

At present, based upon the analyses of groundwater samples
collected in July of 1990, the only target constituents present
in the B(l)-aquifer are 1,1,l-trichloroethane, 1,1-
dichloroethane, 1,1-dichloroethene at monitor well I-2 and phenol
and monitor well I-3. No target constituents have been detected
in groundwater samples collected from monitor well I-1 located at
the eastern edge of the former drainage swale area during the
last four sampling phases. The concentrations of halogenated
volatile organic constituents and phenol in groundwater collected
from monitor wells I-2 and I-3, directly downgradient from the
former drainage swale area, are only slightly greater than the
minimum detection limit.

8.1.2 Fate and Transport
8.1.2.1 Migration of Target Constituents

Four potential pathways for the migration of target
constituents from the site have been identified: vadose zone
soil, groundwater, man-made potential conduits and surface and
air dispersal.

Migration of target constituents through vadose zone soil at
the site has occurred in several areas due to downward migration
of precipitation and surface runoff through vadose zone soil
containing target constituents by gravity. The presence of root
casts and sandy interbeds provide an effective pathway for the
vertical migration of target constituents to the A-aquifer.
Lateral migration of target constituents in the vadose zone soil
has occurred within the continuous coarse sand interbed about 15
feet below grade and along other discontinuous sandy interbeds.
In the former drainage swale area and in on-site areas, downward
percolation of precipitation and runoff is prevented by the
runoff collection system which directs runoff to the local sewer
system thereby minimizing the effectiveness of target constituent
migration through the vadose zone soil.

Downgradient migration of dissolved halogenated volatile
organic constituents in a northerly direction has occurred within
the A-aquifer. The stability of the concentrations of target
constituents in downgradient monitor wells V-7, V-8 and V-9
suggest that the rate of migration is slow. Migration of target
constituents from the drainage swale area appears to be limited
to the more mobile chlorinated hydrocarbons such as 1,1,1-TCA,
1,1-Dca, 1,1-DCE and acetone. Less mobile target constituents
such as alcohols and petroleum hydrocarbon mixtures have not been
detected in monitor wells downgradient from the former drainage
swale and underground storage tank areas.
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Vertical migration of target constituents within aquifers
may also have occurred as evidenced by the presence of target
constituents in groundwater collected from monitor wells I-2 and
I-3 which were completed in the B(1l)-aquifer. The distribution
of concentrations of target constituents in the B(1l)-aquifer
suggests that a single release tnrough a man-made potential
conduit may have occurred with a plume of three volatile organic
constituents currently centered downgradient of the former
drainage swale area. The permeability of the aquitard separating
the A- and B(l)-aquifers is such that vertical migration is
unlikely. The lateral continuity of this aquitard both on-site
and at downgradient locations was established during the
installation of the B(1l)-aquifer wells. Lateral migration of
target constituents within the B(1l)-aguifer appears to be limited
to the slow northerly downgradient migration of several
halogenated volatile organic constituents now centered at monitor
well I-2. The low permeability of the aquitard underlying the
B(1l)-aquifer makes vertical migration to underlying aquifers
unlikely.

The construction of monitor well V-1 is such that it
currently bridges both the A-aquifer and a significant portion of
the aquitard separating the A- and B(l)-agquifers. This well
provides a potential conduit for the migration of target
constituents from the A-aquifer to the B(1l)-aquifer although at
present the differences in hydrostatic pressure within the two
aquifers suggests that flow between the two agquifers would be
upward from the A-aquifer to the B(l)-aquifer at this location.
As all other wells and potential conduits in the vicinity of the
site are properly sealed and/or located outside of the potential
source zones and areas of target constituent migration, the '
migration of target constituents through the these conduits is
unlikely.

Lateral and vertical migration of target constituents may
have occurred in the past along surface pathways, particularly in
the area of the former drainage swale; however at present such
pathways have been eliminated or significantly decreased.
Migration of target constituents along these pathways are
unlikely. As most target constituents are present at depths of
two feet or greater or are relatively immobile due to surface
conditions or chemical characteristics, the migration of target
constituents through air pathways is unlikely.

8.1.2.2 Target Constituent Persistence

The target constituents present at the site can be divided
into three categories: halogenated volatile organic constituents,
non-halogenated organic constituents and phenolic compounds. The
volatile organic constituents identified at the site are
generally highly volatile and moderately to highly soluble.

These constituents would not be expected to be persistent in near
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surface soils although at depth and in groundwater they would be
much more persistent due to their solubility in groundwater and
vadose zone moisture and because they are not readily
biodegradable by naturally occurring soil organisms. The
phenolic compounds identified in soil and groundwater at the site
tend to be of low to medium solubility and low volatility. These
constituents would tend to be very persistent in subsurface soil
and groundwater although there presence at the JASCO site is very
limited and at very low concentrations. The shorter chain
petroleum hydrocarbons which generally include thinners and
gasoline tend to be moderately to highly volatile with low
solubility and are readily biodegradable by naturally occurring
soil organisms under aerobic conditions. For these reasons, such
constituents would not be highly persistent in at shallow depths
in soil but more persistent in groundwater as they have a
tendency to remain as free product floating on the groundwater
surface. The longer chain petroleum hydrocarbons (predominantly
diesel fuels) on the other hand, are less volatile and not
readily biodegradable and tend to be very persistent in
subsurface soil and groundwater.

8.1.3 POTENTIAL CONDUITS

A potential conduits investigation was prepared for the site
in May of 1988. The report identified a number of subsurface
structures in the vicinity of the JASCO site and presented data
concerning the potential for these structures to provide conduits
for the migration of target constituents. These included water
supply wells in the vicinity of the site, monitor wells installed
during the investigation of JASCO, underground utilities and the
Hetch-Hetchy Aqueduct. Based on the results of this study, the
structures identifed were unlikely to provide potential conduits
for movement of target constituents. Water producing wells in
the vicinity of the site have either been destroyed are are
located cross gradient from the site. Monitor wells at the site
have been constructed according to Santa Clara Valley Water
District guidelines. Underground utilities and the Hetch-Hetchy
Aquiduct near the site are shallow and do not intersect the A-
aquifer. A copy of this investigation is included in Appendix H.

Several additional structures have been identified which
were not investigated or were constructed after the submittal of
this report. Monitor wells V-11 and V-12 were constructed
upgradient from the area from which target constituents were
detected in groundwater, were inspected by SCVWD at the time of
construction and therefore are unlikely to be potential conduits.
Monitor well (V-1) has been identified as a potential conduit for
the movement of target constituents within the aquitard
separating the A- and B(1l)-aquifers. The screened portion of
this well extends across both the A-aquifer and a significant
portion of the aquitard separating the A- and B(1)-aquifers and
water levels appear to be consistent with flow pattern in the
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B(1l)-aquifer. The potential for migration of target constituents
to the B(1)-aquifer, however, is limited as the difference in
hydrostatic pressure within the two agquifer suggest that flow
between the two aquifers would by upward.

8.1.4 RISK ASSESSMENT

An Endangerment Assessment for JASCO site was prepared by
Jacobs Engineering Group Inc., an EPA consultant, in August of
1989. A copy of this Endangerment Assessment is included in
Appendix I.

Results of this assessment indicated that there were
significant carcinogenic risks associated with the consumption
and inhalation of vapors from the groundwater of the A-aquifer.
The results of this assessment also indicated that there were
significant non-carcinogenic risks associated with the
consumption of groundwater from the A-aquifer. The calculations
used in making these determinations, however, were based in part
upon the highest historic concentration of target constituents
which are in most cases significantly higher than the current
maximum concentrations of indicator constituents detected in A-
aquifer groundwater.

The results of this Endangerment Assessment indicated that
there is no significant carcinogenic or non-carcinogenic risk
associated with exposure to on-site soils via incidental
ingestion or fugitive dQust inhalation.

8.2 CONCIUSTIONS
8.2.1 Data Limitations and Recommendations for Further Work

A sufficient amount of data has been collected to establish
the presence and distribution of target constituents in areas
surrounding the potential source areas identified in the Remedial
Investigation. Facility constraints due to the present operation
of JASCO and the presence of buildings, underground storage tanks
and impermeable surfacing does not allow the assessment of soil
quality in areas directly below the current production and
operating facilities. At the time the facility is decommissioned
a soil quality investigation is recommended beneath these areas.

The current operation of the SP rail lines and the presence
of ballast and railroad tracks prevents the assessment of soil
quality directly beneath the ballast. Soil and groundwater
quality information has been collected at locations directly to
the north of rail lines, therefore no additional work in this
area is recommended at this time.
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A sufficient number of monitor wells have been installed at
the site and an adequate quantity of data has been collected to
establish the presence and migration of target coénstituents
within the A~ and B(1)-aguifers. No groundwater quality data has
been collected from the B(2)-aquifer at the site, however the
migration of target constituents through the overlying aquitard
is unlikely, therefore no additional groundwater monitor wells
are recommended at this time.

8.2.2 Recommended Remedial Action Objectives

Based upon the results of this Remedial Investigation, the
objectives of the subsequent remedial activities are to remediate
the known areas where target constituents are present in
subsurface soil (drainage swale area, former diesel fuel storage

" tank area), to eliminate the migration of target constituents

through the A-and B(1l)-agquifers through groundwater remediation
or other suitable containment alternatives, to eliminate to the
extent possible pathways for the further migration of target
constituents from the site, and to develop methods for the
evaluation and remediation of areas of the site for which
additional study will be required upon the decommission of the
facility.

Initially, one of the objectives of soil remedial activities
at the JASCO site is to establish acceptable cleanup levels that
are both protective of human health and safety and environmental
quality and are feasible considering the available remedial
technologies. As such cleanup levels have not been established
it is not possible to determine precisely the volume and
boundaries of areas warranting remediation. The results of this
investigation, however, have identified the following areas as
containing target constituents at concentrations that may warrant
the development of remedial alternatives.

In the eastern portion of the former drainage swale area,
the so0il contained in the area bounded to the north and south by
the railroad ballast and the concrete pad respectively, to the
west by borehole SB-5 and extending to the east at least as far
as borehole S-~1 contains elevated concentrations of target
constituents from the surface to the depth of the A-aquifer
(about 30 feet). To the west of this area, the area bounded to
the north and south by the railroad ballast and block wall
respectively and extending to the west from borehole SB-5
approximately 160 feet contained elevated concentrations of
target constituents from the surface to a depth of five feet.
The area of interim soil excavation should be excluded from
remedial activities as this area had been part of an earlier
remedial phase. Elevated concentrations of target constituents
were also identified in the fill within the excavation of the
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former diesel storage tanks although the extent of these
constituents does not appear to extend beyond the limits of the
excavation. '

Recommended remedial action objectives concerning
groundwater in the vicinity of the JASCO site relate to the
containment of migration, the remediation of groundwater, and the
elimination of potential conduits bridging the various water-
bearing zones. Results of this remedial investigation indicated
that the groundwater of the A-aquifer in the vicinity of the
eastern portion of the former drainage 'swale area and the
underground storage tank contains detectakle concentrations of
several target constituents. Remediation of portions of the
former drainage swale area soil will likely result in a decrease
in the migration of target constituents to A-aquifer groundwater
however measures may be warranted to remediate the present
portion of affected groundwater and to contain the downgradient
migration of target constituents. 1In addition, although the
hydraulic conditions of the two aquifers and the distribution of
target constituents in B(1)-aquifer groundwater do not suggest
that migration of A-aquifer groundwater to the underlying aquifer
has occurred, the potential for such an occurrence may warrant
the abandonment of monitor well V-1 which bridges the A-aquifer
and a significant portion of the aquitard separating the A- and
B(1)-aquifers.
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TABLE 3.1
PRECIPITATION DATA FOR LOS ALTOS FIRE DEPARTMENT STATION (1965 TO 1982)

Location: Los Altos Fire Dept. (Station No. 47) Latitude: 37/23/5

Elevation: 48 meters Longitude: 122/06/45

R R T N
Season | July | Aug| Sept| “Oct| -Nov| . Dec| .Jan|. Feb| March:] “Aprii’| May| June| Total
196566 0.0 7.1 0.0 0.0 126.8 98.3 257 30.2 9.7 10.2 2.0 1.6 | 3116

1966-67 | 10.4 15| 20 00| 853| 71.1| 1920| 74| 1059| 116.3| 58| 10.3| 608.0
1967-68| 00| 00| 00 53| 26.9| 526| 1227 191| 803| 86| 10| 0.0/ 3165
1968-69| 00| 00| 00| 158| 434 91.4| 2075| 187.2| 29.0| 358| 00| 0.0/ 610.1
1969-70 | 00| 0.0| 05| 178 142| 582 169.7| 328| 40.1 15| 00| 0.0| 3348

1970-71 0.0 0.0 0.0 86| 1725| 1156| 21.8| 66| 36.1| 196| 23 0.0 | 383.1
1971-72 | 0.0 0.0 9.1 0.0| 414 119.6| 328| 163| 08| 127| 00 1.5 | 234.2
1972-73.| 0.0 0.0 11.2| 86.1| 146.6| 36.6| 164.1| 189.2| 536| 1.0{ 0.0 0.0 | 688.4
1973-74 | 0.0 0.0 0.0| 46.2| 1387 | 57.2| 246| 196| 37.9| 196| 4.1 53| 353.2
1974-75 0.0/ 0.0 0.0| 328 122 | 1138 146.6| 254 0.0 1.0 | ————-

1975-76 3.8 11.9 0.0 34.5 5.8 2.3 3.6 46.0 26.2 18.0 0.0 0.0 | 152.1
1976-77 0.8 20.8 18.8 9.1 22.4 20.1 42.9 13.2 45.0 5.1 42.2 0.0 2404

197778 3.6 0.0 211 7.6 26.2 96.0 | 225.0 109.5 ] 100.3 64.5 0.0 0.0 653.8
1978-79- 0.0 0.0 0.0 0.0 34.8 9.7 127.5 92.5 78.7 6.9 2.5 0.0 3526
1979-80| 5.1 0.0 0.0 226| 39.1| 757 904| 170.4| 50.8| 221 0.0 0.0 | 476.2
1980-81 : 1.0 0.0 0.0 0.0 3.3 37.9 | 1194 45.2 76.2 3.8 3.1 0.0 289.9
1981-82" 0.0 0.0 2.3 12.2 118.9 57.4 | 133.1 70.9 147.6 67.1 0.0 12.2 | 621.7
Average 1.5 2.4 3.8 17.6 65.4 62.5| 100.9 68.8 62.6 25.8 3.7 1.9 4142
Rainfall "

Standard 2.7 5.6 6.7 21.7 54.8 34.7 72.6 62 41.8 29.5 9.7 3.4 165.3
Deviation

All measurements in millimeters (1 inch = 25.4 mm)
(From Santa Clara Valley Water District, 1984)



TABLE 3.2
PRECIPITATION DATA FOR MOUNTAIN VIEW CORPORATION YARD (1974 TO 1982)

Location: Mountain View Corporation Yard (Station No. 121) Latitude: 37/24/17
Elevation: 17 meters Longitude: 122/03/14

S EER S N I N N 1o Sob e e o ) |Season
Season’ July'| - Aug | Sept|- Oct| Nov| Dec| :Jan| "Feb| March |. April| May| June| Total

1974-75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 27.9 | 1041 27.9 10.2 0.0 | 170.1
1975-76 2.5 15.2 0.0 22.9 2.5 2.5 5.1 33.0 27.9 12.7 0.0 251 126.8
1976-77 0.0 17.8 12.7 10.2 17.8 15.2 43.2 20.3 48.3 0.0 38.1 0.0 | 223.6
1977-78 5.1 0.0 12.7 2.5 17.8 73.7 | 177.8 78.7 711 66.0 0.0 0.0 | 505.4
1978-79 0.0 0.0 0.0 0.0 30.5 7.6 | 101.6 78.7 63.5 12.7 0.0 0.0 294.6
1979-80 2.5 0.0 0.0 40.6 27.9 76.2 66.0 { 157.5 38.1 22.9 0.0 0.0 431.7
1980-81 10.2 0.0 0.0 0.0 25 45.7 83.8 33.0 53.3 7.6 7.6 0.0 243.7
1981-82 0.0 0.0 2.5 58.4 91.4 406 | 137.2 45.7 | 1346 40.6 0.0 15.2 | 566.2

Avera'ge‘ 2.5 4.1 3.5 16.8 23.8 32.7 76.8 59.4 67.6 23.8 7.0 2.2 3204
Rainfall
Standard 3.4 4.1 5.4 20.7 27.6 29.8 57.9 42.5 33.3 19.9 12.4 5.0 165.3
Deviation

All measurements in millimeters (1 inch = 25.4 mm)
(From Santa Clara Valiey Water District, 1984)



TABLE 3.3
SURFACE WIND SUMMARY - MOFFETT AIR STATION (1962 TO 1977)

North Latitude: 37 deg, 25 min
West Longitude: 122 deg, 3 min
Elevation: 13 feet

17 Winter Spring - Summer | Fall .. ... | . .-. Annual
Directio| % of'|-mean| %of| mean| %of | mean| %of |- mean| 9% of| mean
. .| "time |“speed | time | speed {* time.| speed | ' time | speed| time | speed
N 9.1 6.5| 13.0 8.1 21.1 84| 126 70| 14.0 7.7
NNE. 2.8 6.8 3.5 6.4 5.7 5.6 2.5 5.1 3.6 5.9
coNE| 1.4 5.6 1.3 46| 22| 4.2 0.9 4.0 1.5 4.6
" ENE 0.6 4.1 0.7 3.5 1.2 3.5 0.6 3.4 0.8 3.6
. E| 14 4.8 1.2 4.8 1.5 3.5 1.2 3.8 1.3 3.8
" ESE 2.4 6.7 1.8 5.5 1.3 4.3 1.9 5.9 1.9 5.8
- SE 7.3 8.8 4.6 6.3 2.5 4.4 4.4 6.9 4.7 7.2
SSE 7.3 8.2 5.0 5.7 2.6 4.2 4.6 6.7 4.8 6.7

) 5.2 6.9 4.5 4.9 2.1 3.2 4.0 5.1 3.9 5.4
ESW 1.3 5.1 1.3 5.1 0.4 3.2 0.9 4.2 1.0 4.7
- SW. 1.5 4.3 1.2 5.1 0.4 3.8 0.8 3.8 1.0 4.4
‘WSW 1.6 5.4 1.8 6.4 0.7 9.7 0.9 4.2 1.2 5.5
W 6.9 4.5 8.8 6.3 4.0 5.4 4.6 4.3 6.1 5.3
“WNW 5.8 5.5 8.2 7.2 4.5 5.4 5.3 5.1 5.9 5.9

- Nw 5.5 5.9 7.6 7.9 6.7 7.4 6.4 6.6 6.5 7.0
NNw 8.6 6.5 156.1 9.3 23.8 9.8 14.9 8.0 15.7 8.8

" CALM | 31.2 20.3 19.3 33.4 26.1
CALL 4.4 5.7 6.0 4.2 5.1
mph mph mph mph mph

[ - - ... [Winter { Spring-|Summer] -Fall | Annual |
Resultant Wind

Direction-" 311 325 344 338 337
Speed . 0.2 2.9 4.6 1.9 2.4
Percent Ratio*"*'{ 0.05| 0.51 0.87 | 044 047
Predominant Wind
Direction. - -~ [ NNW [ NNW | NNW | NNW | NNW
Speed 6.4 8.6 8.9 7.4 8.1
Percentage - ... 238| 357| 516 339 36.2
Secondary Predominant Wind
Direction: -+~ -{ SSE w W| SSE| SSE
Speed .- 8.1 6.8 5.4 6.3 6.5
Percentage . . .3 15.8 18 9.2 13 13.4

From California Air Resources Board




TABLE 3.4
HISTORIC GROUNDWATER LEVELS
JASCO CHEMICAL CORPORATION
AUGUST 1987 TO AUGUST 1990

A=Aquifer = . - T : © B(1)~Aquifer

Date V-1l v=2| V-3 | V-4{" V-5| . V-6'|" V=7 | -v-8| v=a|v-10|v-11]'ve12| -1} 12| (-3
8/17/87 . -|34.80 | 34.32 | 34.74 | 34.32 | 34.35 | 34.15 | 33.71 - - - - - |34.25 | 33.81 | 33.74
8/23/87 ...|34.70 | 34.16 | 34.71 | 33.97 | 34.16 | 34.10 | 33.61 - - - - - |34.11 | 33.77 | 33.64
8/29/87 . | 34.62 | 34.15 | 34.66 | 34.14 | 34.19 | 34.00 | 33.57 - - - - - |34.07 | 33.66 | 33.59
9/7/87 | 34.58 | 34.11 | 34.50 | 34.07 | 34.14 | 33.95 | 33.54 - - - - - |34.02 | 33.60 | 33.52
3/6/88 34.29 | (*) |34.11 | 25.54 | 33.86 | 33.72 | 33.20 | 33.33 | 33.14 | 34.38 - - |33.78 | 33.37 | 33.31
3/22/88 -|34.15| (*) |33.87 |24.86 | 33.64 | 32.92 | 32.99 | 33.20 | 33.04 | 34.30 - - |33.4233.22|33.17
12/19/88 -|31.38 | (*) |31.01 |26.38 - 130.94 | 30.43 | 30.58 | 30.40 | 31.47 - - 130.91 | 30.59 | 30.54
1/19/89 . |31.31| (*) |30.99 {26.56 | 31.08 | 30.82 | 30.37 | 30.47 | 30.31 | 31.40 - - |30.83|30.48 | 30.47
2/14/89 31.02| (*) |30.61 |25.52|30.82 |30.56 | 30.08 | 30.25 | 30.07 | 31.09 - ~ 130.53 | 30.22 | 30.16
8/11/89.. 296 | (*) | 28.0| (*%)| 29.6| 29.2| 28.7| 29.1| 28.6| 29.8 - - | 32.0| 29.0| 306
10/25/89 = |29.16 | (*) |28.87 |29.21 | 28.99 | 28.65 | 28.24 | 28.36 | 28.21 | 29.19 - - |28.68 | 28.37 | 28.33
11/30/89 | 29.00 | (*) |28.90 | 28.70 [28.76 | 28.55 | 28.15 | 28.18 | 28.04 { 29.13 - - |28.56 | 28.19 | 28.15
12/29/89 | 28.98 | (*) |28.85 |28.12 [28.71 | 28.51 | 28.10 | 28.11 | 27.98 | 29.11 - - |28.56 | 28.12 | 28.11
1/30/90:- |29.03 | (*) |28.58 | 28.50 | 28.94 | 28.69 | 28.31 | 28.44 | 28.26 | 29.13 - - |28.62 | 28.42 | 28.39
2/28/90 29.13 | (*) [28.74 | 28.39 | 29.10 | 28.72 | 28.27 | 28.44 | 28.18 | 29.33 - - |28.72 | 28.42 | 28.40
3/23/90 29.21 | (*) |28.92 |28.72|29.02 | 28.78 | 28.30 | 28.47 | 28.30 | 29.37 - - 128.86 | 28.44 | 28.42
4/25/90 . 129.07 | (*) |28.66 |28.74 |28.93 |{28.62 | 28.27 | 28.38 | 28.22 | 29.19 - - |28.69 | 28.4 |28.38
5/25/90 | 29.15| (*) |28.86 |28.73 | 28.97 | 28.74 | 28.28 | 28.43 | 28.26 | 29.32 - - | 28.8|28.44| 284
6/27/90.. [29.12| (*) |28.76 |28.75 | 28.99 | 28.73 | 28.28 | 28.41 | 28.24 | 29.32 | 29.60 | 29.44 | 28.74 | 28.42 | 28.38
7/24-27/90 | 28.66 | (*) |28.50 | 27.96 |28.53 | 28.21 | 27.83 | 28.01 | 27.85 | 28.74 - - |28.20 | 27.95 | 27.91
8/14/90 : (2851 | (*) |28.38| (**){28.38 |28.05|27.70 {27.83 {27.67 | 28.67 - - |28.09 (27.82 | 27.82

(*) ~ Monitor well destroyed
(**) - Data not available, groundwater extraction in operation



TABLE 4.1

SUMMARY OF RESULTS OF ANALYSES OF NEAR SURFACE SOIL SAMPLES
FORMER DRAINAGE SWALE AREA
JASCO CHEMICAL CORPORATION

JUNE, 1990

SAMPLES COLLECTED FROM THE DEPTH OF 0 TO 0.25 FEET

Constituent | s-1 S-2 S-3 S-4 S-5 | S-6

Volatile Organics (EPA methods 601/624)
[No concentrations exeeding detection limits.

Non-Halogenated Volatile Organics (EPA method 8015)

High BP HC(*) 50 <1.0 1.4 28 .1 .15 . ] <1.0

Low-Med BP HC(**) <1.0 <1.0 <1.0 <1.0 .14 | <1.0
Purgeable Aromatics (EPA method 8020)

Benzene <0.005 | 0.0079 | <0.005 | <0.005 | <0.005 | <0.005

Benzene (Duplicate) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Ethylbenzene <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005

Ethylbenzene (Duplicate) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Toluene <0.005 | 0.0055 | 0.017. | <0.005 | <0.005 |. 0.0061

Toluene (Duplicate) <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005

Xylene <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005

Xylene (Duplicate) .0.006 | 0.013-| 0.0061:{ 0.016 | <0.005 | 0.0068

(mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)
SAMPLES COLLECTED FROM THE DEPTH OF 1 TO 1.5 FEET

Constituent [ S-1 S-2 S-3 S-4 S5 | S-6
Volatile Organics (EPA methods 601/624)

Tetrachloroethene | <0.005 | <0.005 | <0.005 | <0.005 [-0.0054 | <0.005
Non-Halogenated Volatile Organics (EPA method 8015)

Methanol 12 <10 |. 44 <1.0 <1.0 |. 25.

High Boiling Pt. HC S 290 | <1.0 |41 48 194 ] <10

Low-Med Boiling Pt. HC 730 <1.0 <1.0 <1.0 <1.0 <1.0
Purgeable Aromatics (EPA method 8020)

Benzene 7042 :| <0.005 | <0.005 | <0.005 | <0.005 | <0.005

Benzene (Duplicate) <o 005 | <0.005 | <0.005 <0.005 | <0.005 | <0.005

Ethylbenzene 0.37 <] <0.005 | <0.005 | “0.032 | <0.005 | -0.052 "

Ethylbenzene (Duplicate) <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005

Toluene 0.13 <0.005 | 0.032° |, 0.081 | 0.13."|“0.038

Toluene (Duplicate) <0.005 | <0.005 [0.019 | 0.027 | <0.005 | 0.018

Xylene - 0.66" | <0.005 |.0.0057 | 0.16". | <0.005 | _0.15 -

Xylene (Duplicate) <0.005 | <0.005 | <0.005 0.015 <0.005 | 0.0054

(mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)




TABLE 4.2
SUMMARY OF ANALYTICAL RESULTS (ppm) OF SOIL SAMPLES
COLLECTED FROM THE DEPTH OF 3 FEET AT SAMPLE PQOINTS SB-1 TO SB-15
FORMER DRAINAGE SWALE AREA

MAY, 1988
| Constituent | SB-1 | SB-2 | SB-3 | SB-4 [ SB-5 | SB-6 | SB-7 | SB-8 [ SB-9 [SB-10[SB-11]SB-12[SB-13[SB-14}SB-15|
*) O *)
Volatile Organics (EPA methods 8010/8240)
1,1-DCA ~0.54. ] 1.4 [ <05 [ 1.2 ] <0.1 | <0.1 [70.167] <0.1 [0.61 | 0.36 | <0.1 [ <0.1 | <0.1 | <0.1 | <0.1
1,1,1-TCA {11:] 26 | 47 | 7.3 | <0.1 | <0.1 | 044 <0.1 |'0.14 | <0.2 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1
Acetone <05| 63 | 25 | 15| <05 | 29 | <1.0 | <05 | 35 | 8 | <05 | 9.2 | 0.75 | <0.5 | <0.5
Ethylbenzene <0.1 | <0.1 | <0.1 | 2.2 | <0.1 {:0.98 | <0.1 | <0.1 | 1.2 |- 0.5 | <0.1 | 0.32 | 0.2 | <0.1 | <0.1
Methylene Chloride 13 | 17| 210" 64| <0.5 | <0.5 | <05 | <05 | 6.2 | 6.0 | <0.5 | 0.68| <0.5 | <0.5 | <0.5
Tetrachloroethylene <0.1 | <0.1 | <0.1 | 1.0 | <0.1 | <0.1 | 0.210| <0.1 | 0.24 | <0.2 | <0.1 | <0.1 } <0.1 | <0.1 | <0.1
TCE <0.1 | <0.1 | <0.1 | 0.56 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.2 | <0.1 | <0.1 | <0.1 | <0.1 | <O0.1
Toluene <01 | 03] 38 | 17 | <01 | 1.6 | 062 | <0.1 | 82 |33 | <01 | 16 | 1.2 | <0.1 | <0.1
Xylene <01 | <01 | 27| 210 | <01 |. 0.7 | 031/ <01 | 11 | 46 | <01 | 28 | 1.9 | <0.1 | <0.1
Non-Halogenated Volatile Organics (EPA method 8015)
Acetone 11 | 887 91 | 28 [ <05] 17.[<05] 12 | 49 [ 100.] <05] 14 | 1.2 | <0.5 | <0.5
Ethanol 107 | <0.1 | 20 | <0.1 | <0.5 | <0.5 | <0.1 | 0.6 | 34 | <0.5| <0.5| <0.5 | <0.5 | <0.5 | <0.5
Isopropanol <0.5 | <0.1 | 18" 1 B0 | <0.5| <05 <1.0| 0.8 ["164 | 211 | <05 11 | <0.5| <0.5 | <0.5
Methanol 33 | 50| 32 | 14 {13 | 15| <1.0| 1.2/,| 58 | 90 | <05 24| 11 |7 09 | 09"
Methyl ethyl ketone <0.5 | <0.5 | <0.2 | <0.5 | <0.5 | <0.5 | <0.2 | <0.5 | 1.3 1.9 '| <0.5 1.8 | <0.5 | <0.5 | <0.5
TPH as diesel <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | 81 |- 61 { <1.0 |11 | <1.0 | <1.0 | <1.0
TPH as kerosene <1.0 | 10 | 150.| 140-| <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0 | <1.0
TPH as paint thinner <1.0 [ 521 320 | 320 | <1.0 |.170-7| 21" | <1.0 {740 |- 7.3 | <1.0 {21 | <1.0 | <1.0 | <1.0

Misceilaneous Hydrocarbons {primarily non-priority straight chain and cyclic aromatic hydrocarbons).
[ Total [ <02 ] 1.4 1 <02]494]<02] 08 [<02]<02]"38 [<05][]<02]<02]<02]<02]<0.2]
(*) - Sample point lies within area of interim soil excavation,
Affected soil has been removed and disposed.




SUMMARY OF RESULTS OF ANALYSES OF SUBSURFACE SOIL SAMPLES

TABLE 4.3

FORMER DRAINAGE SWALE AREA
BOREHOLES B-1 AND B-2
JASCO CHEMICAL CORPORATION

JULY, 1990

BOREHOLE B-1

Constituent | 3 | & 100 | 15 | 200 | 25 30’
Volatile Organics (EPA methods 8010/8240)

1,1-DCA .012- |- 0.38 0.038 .| <0.05 | 072" | 22 | -3

11-DCE |- 039 |*"17 | 0025 | 017 ‘| 0.24 | 015 .| <0.0

1,1,1-TCA 15 61 059 ‘| 53"}. 6.8 <0.05 | <0.05

Bromoform <0.05 <0.05 | <0.025 | <0.05 | <0.05 i, 0.17 0171

Methylene Chloride 0.9 <0.1 . 075" | <0.1 42" 3:2. .| <041

Tetrachloroethene <0.05 | 0.065 | <0.025 | 0.052 | <0.05 | - 4 | <0.05

Trichloroethene <0.05 | 0.05 | <0.025 | <0.05 | <0.05 | <0.05 | <0.05
Non-Halogenated Volatile Organics {(EPA method 8015)

Isopropanol 76 <15 <30 <0.5 <0.5 <30 <0.5

Methanol . 60 | <30 <60 <1.0 <1.0 | <60 <1.0

Low-Med Boiling Pt. HC | 2,600 | 6,700 |- -170 .| 1,300. | 120 | - 380 38
Purgeable Aromatics (EPA method 8020)

Toluene .37 110 ) 1.9 ‘34" | 41| 6.3 1.4

Xylene 11 | 87 | 087 |55 | 26 | 59 | 15

Ethylbenzene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 | 0.37

ma/kg mag/kg mg/kg mg/kg mg/kg mgkg mg/kg

BOREHOLE B-2

Constituent 3 ) 10’ 15 20 25’ 25’
Volatile Qrganics (EPA methods 8010/8240)

1,1-DCA " 0.02 |-0.016 | 0036 | 031 | 0.063 ]..-0.41 . | <0.005

1,1-DCE <0.005 | <0.005 | <0.005 | 0.03 |<0.005| 0.036, | <0.005

1,2-DCE <0.005 | <0.005 | <0.005 | <0.005 |<0.005 - 0.015 | <0.005

1,1,1-TCA -0.099 -]+ 0.052°.| 0.016 | .0.095. | 0.052-|"0.016 | <0.005

Bromoform <0.005 | <0.005 | <0.005 | <0.005 |<0.005| 0.019 | <0.005

Methylene Chioride <0.01 | <0.01 | .04 | 027 | 0.71-] <0.01 | <0.01

Trichloroethene 0.015 ‘| <0.005 | <0.005 | .0.0073"|<0.005 | <0.005 | <0.005
Non-Halogenated Volatile Organics (EPA method 8015)

Low-Med BoilingPt. HC | <1.0 | <1.0 <1.0 | 2,800 { 1,300°].2,600 | <1.0
Purgeable Aromatics (EPA method 8020)

Toluene 0.023 | <0.005 | <0.005 | 0.005 |<0.005{ 0.085 { 0.018 -

Xylene <0.005 | <0.005 | <0.005 | 0.01 " |<0.005| 0.038 |{-0.026" .

mg/kg mg’kg mg/kg mag/kg mg/kg mg/kg mg/kg

. ————




TABLE 4.3 (cont.)
SUMMARY OF RESULTS OF ANALYSES OF SUBSURFACE SOIL SAMPLES
FORMER DRAINAGE SWALE AREA
BOREHOLES B-3 AND B-4
JASCO CHEMICAL CORPORATION
JULY, 1990

BOREHOLE B-3

Constituent | 3 | & [ 10 | 15 | 20 ] 258 | 30

Volatile Organics (EPA methods 8010/8240)

1,1,1-TCA | 0.014 [ <0.005 [ <0.005 | <0.005 [<0.005 [ <0.005 | <0.005

Non-Halogenated Volatile Organics (EPA method 8015)

| No concentrations exceeding detection limit.

Purgeable Aromatics (EPA method 8020)

Toluene | -0.018 | <0.005 | <0.005 | <0.005 <0.005 | -0.008:.] <0.005

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

BOREHOLE B-4

Constituent | 5 | 100 ] 1588 | 200 [200dup] 25° | 30

Volatile Organics (EPA methods 8010/8240)

| No concentrations exceeding detection limit.

Non-Halogenated Volatile Organics (EPA method 8015)

| No concentrations exceeding detection limit.

‘IPurgeable Aromatics (EPA method 8020)

| No concentrations exceeding detection limit.

'----------
§

mg/kg mg/kg mg/kg mg/lkg mg/kg mg/kg mg/kg




TABLE 4.4
SUMMARY OF RESULTS OF ANALYSES OF SUBSURFACE SAMPLES
FORMER DRAINAGE SWALE AREA
JASCO CHEMICAL CORPORATION
JUNE 1987 TO APRIL 1988

BOREHOLE B-8

Constituent I 3 | 5 [ 100 [ 158 | 20
Volatile Organics (EPA methods 8010/8240)
1,1-DCA 27 [ 3.7 098 | 02 | 076
1,1-DCE 13 | <0.05 | <0.05 | <0.05 | <0.05
1,1,1-TCA <0.05 |. 1.5 | 22 23 | o021
1,2-DCA .39 <0.05 <0.05 <0.05 <0.05
Carbon Tetrachloride 680 | <0.05 | <0.05 | <0.05 | <0.05
Chioroform - 23, | <0.05 | <0.05 | <0.05 | <0.05
Ethylbenzene 170 | na | na na | na
Methylene Chloride 3400 | 24 | 71| 89.| .18
Tetrachloroethane " 16 | 0.00677] 0.31 .| <0.05 | <0.05
TCE 490 | <0.05 | 0.85 [ 0.088 | <0.05
Toluene 1700 ° na na na na
Non-Halogenated Volatile Organics (EPA method 8015)
Acetone . 270 na 15 na | 13 .
Isopropanol 385 | na | 1~ na |--25
TPH as paint thinner 11000 na 2600 na 20

mg/kg mg/kg ~ mg/kg mg/kg mg/kg
na - not analyzed

Also detected in samples from B-9 at depths between 4 and 11 feet
but not in any of the other sampte points:

Octahydro-1H~indene Ethylcyclopentane
1,3-Dimethylcyclopentane Methylcyclohexane
1-Ethyl-2-Methylcyclohexane Propylcyclohexane
1-Methyl-3-Cyclopentane 2,5,6-Trimethyldecane
1,2,4-Trimethyicyclohexane 2-Methylhexane

Note: Borehole B-9 was located within an area that was
part of an interim remedial measure. The affected
soil has been excavated and disposed.



TABLE 4.4 (cont.)

SUMMARY OF RESULTS OF ANALYSES OF SUBSURFACE SAMPLES
FORMER DRAINAGE SWALE AREA
JASCO CHEMICAL CORPORATION

JUNE 1987 TO APRIL 1988

BOREHOLE B-9

Constituent | 22 | # 6’ 11’ 16’ 21’
Volatile Organics (EPA methods 8010/8240)
1,1-DCA <0.05 [+22 | 068 | 023 | <0.05 | <0.05
1,1-DCE "0.16. | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
1,1,1-TCA 034 | .30 |- .28 | 029 | <0.05 | <0.05
2-propanone 24 25 | 6.2 5.1° <0.05 | <0.05
Bromodichloromethane | 0:16-| <0.05 | <0.05 | <0.05 | <0.05 | <0.05
Ethylbenzene <01 | 3 5 - 42 <0.1 <0.1 <0.1
Methylene Chloride 93 | 42 |21 ' 74 |16 ., 15"
Tetrachloroethane <0.05 |:.0.87 |13 .| <0.05 | <0.05 | <0.05
TCE <0.05 | 1.4 1.5 <0.05 | <0.05 | <0.05
Toluene 23 -|.. 38 |41 | .027 ‘| <0.05 | <0.05
Xylene 0,45 18 | 27 <0.05 | <0.05 | <0.05
Non-Halogenated Volatile Organics (EPA method 8015)
Acetone 16 25 | 1.8 .| 27 =324 4 .
Isopropanol <10 | 15 <1.0 <1.0 <1.0 | <1.0
TPH as lacquer thinner | 16 | <1.0 <1.0 <1.0 | <10 <1.0
TPH as paint thinner 96 - | 5000 | "2000 29 | <1.0 <1.0
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Note: Borehole B-9 was located within an area that was

part of an interim remedial measure. The affected
soil has been excavated and disposed.




TABLE 4.4 (cont.)

SUMMARY OF RESULTS OF ANALYSES OF SUBSURFACE SAMPLES

FORMER DRAINAGE SWALE AREA
JASCO CHEMICAL CORPORATION
JUNE 1987 TO APRIL 1988

BOREHOLE B-10

Constituent | 2 | 3 | # 11" | 15 21’
Volatile Organics (EPA methods 8010/8240)
2-propanone <0.05 | 1.7 23 [.¥24 <0.05 | 2.6 .
Ethylbenzene 0.22° | <0.1 <0.1 <0.1 <0.1 <0.1
Toluene . 074 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
Xylene 2.1 . <0.05 <0.05 <0.05 <0.05 <0.05
Non-Halogenated Volatile Organics (EPA method 8015)
TPH as lacquer thinner | 11 -] <1.0 | <1.0 "] <1.0 | <1.0 <1.0
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
BOREHOLE B-11
Constituent | 22 | 4 [ ¢ 11" | 16’ 21’
Volatile Organics (EPA methods 8010/8240)
2-propanone 580+ 120 | <0.05 |1 055.| 54" | 09
Xylene 0.27 ' | <0.05 <0.05 <0.05 <0.05 <0.05
Non-Halogenated Volatile Organics (EPA method 8015)
Acetone [ 28] <1.0 | <1.0 <1.0 | <1.0 <1.0
mg/kg mg/kg mg/kg ma/kg mg/kg mga/kg

BOREHOLE B-12

Constituent | 2 | &4 | #

Volatile Organics (EPA methods 8010/8240)

Xylene | <0.05 [ 076 | 017"

Non-Halogenated Volatile Organics (EPA method 8015)

TPH as diesel | 32" ] 13 | 14

mgkg  mglkg  mgkg




TABLE 4.5
SUMMARY OF RESULTS OF ANALYSES OF SUBSURFACE SOIL SAMPLES
UNDERGROUND STORAGE TANK AREA
JASCO CHEMICAL CORPORATION
JUNE, 1987 AND JULY, 1990

BOREHOLE B-5A (completed July 1990)

Constituent | 3 | & | 100 | 188 [ 20 | 258 | 30

Volatile Organics (EPA method 8010)

1,2-DCE | <0.005 | <0.005 | <0.005 | <0.005 | 0.010 [ <0.005 | <0.005

Non-Halogenated Volatile Organics (EPA method 8015)

| No concentrations exceeding detection limit.

Purgeable Aromatics (EPA method 8020)

Toluene ] <0.005 | <0.005 | <0.005 | <0.005 |..0:010 | <0.005 | 0.010

mg/kg ma/kg mg/kg mg/kg mg/kg mg/kg

BOREHOLE B-5 (completed June 1987)
Constituent I v | & | 100 ] 188 | 20

Volatile Organics (EPA method 8010)
Methylene Chloride | <0.05 | "0.77 .| <0.05 | <0.05 [ <0.05

Non-Halogenated Volatile Organics (EPA method 8015)
[No concentrations exceeding detection limit.
mg/kg mg/kg mg/kg mg/kg mg/kg

BOREHOLE B-6 (completed June 1987)
Constituent | v | & | 10 | 188 [ 20

Volatile Organics (EPA method 8010)

Methylene Chloride | 2.1, |7 0.99- | <0.05 | 072 | 16

Non-Halogenated Volatile Organics (EPA method 8015)

[No concentrations exceeding detection limit.

mg/kg mg/kg mg/kg mg/kg mg/kg

MONITOR WELL V-3 (completed November 1986)

Constituent | 5°&10° | [13’ &19'] | 3¢

" |Volatile Organics (EPA method 8010)

[No concentrations exceeding detection limit.

Non-Halogenated Volatile Organics (EPA method 8015)

Acetone . 1.9 . <1.0 "8
Isopropanol 25 1.2 2.4
Methanol 5.8 4.4 1730 -

mg/kg mg/kg mg/kg



TABLE 4.6

SUMMARY OF RESULTS OF ANALYSES OF SUBSURFACE SOIL SAMPLES
FORMER DIESEL STORAGE TANK AREA
JASCO CHEMICAL CORPORATION
JUNE, 1987 AND OCT, 1987

BOREHOLE B-7 (completed June, 1987)

Constituent | v | & ] & | 10 ] 158 | 20

Volatile Organics (EPA method 8010)

Methylene Chloride | 0.25

<0.05 | <0.05 | <0.05 | <0.05 | <0.05

Non-Halogenated Volatile Organics (E

PA method 8015)

[No concent

rations exceeding detection limit.

mg/kg

Note: Samples from this borehole w

mg/kg mg/kg mg/kg mg/kg mg/kg

ere analyzed for TPH as paint

thinner and alcohols but not for TPH as diesel fuel.

EXCAVATION SAMPLES (collected October, 1987)

Constituent Exc

WA-1 WA-2
avation Wall Excavation Floor

Volatile Organics (EPA method 8010)

No analyses conducted.

Non-Halogenated Volatile Organics (EPA method 8015)

TPH as diesel | 360 - - BE ‘ 59 ..
Purgeable Aromatics (EPA method 8020)
Benzene - 4T80Y ST T 0,89
Toluene L0585 o 077
Xylene TR - X : S SR R 7.8 .-
mg/kg mg/kg




TABLE 4.7

SUMMARY OF RESULTS OF ANALYSES OF SUBSURFACE SOIL SAMPLES

DRUM STORAGE AREA
JASCO CHEMICAL CORPORATION
JUNE, 1987 AND JULY, 1990

BOREHOLE S-7 (compieted June 1990)

Constituent [ 3 I 6’ [

Volatile Organics (EPA method 8010)

[No concentrations exceeding detection limit.

Non-Halogenated Volatile Organics (EPA method 8015)

[No concentrations exceeding detection limit.

Purgeable Aromatics (EPA method 8020)

Benzene <0.005 0.0059
Toluene .2-0.0084, 0.0074
Ethylbenzene <0.005 | "-0.0056
Xylene - - 0.011. 0.012
mg/kg mg/kg

MONITOR WELL V-12 (completed June, 1990)

Constituent | 15’ | 20’ } 25’

Volatile Organics (EPA method 8010)

INo concentrations exceeding detection limit.

Non-Halogenated Volatile Organics (EPA method 8015)

_[No concentrations exceeding detection limit.

Purgeable Aromatics (EPA method 8020)

[No concentrations exceeding detection limit.

mg/kg mg/kg mg/kg

BOREHOLE B-2 (completed June 1987)

Constituent } 1’ | 3’ ] 10’ 20’
Volatite Organics (EPA method 8010)
1,1,1-TCA <0.05 <0.05 <0.05 011
Methylene Chloride 11 <0.05 <0.05 1.0+
Non-Halogenated Volatile Organics (EPA method 8015)
[No concentrations exceeding detection limit.
mg/kg mg/kg mg/kg mg/kg

BOREHOLE B-3 (completed June 1987)

Constituent ] 1’ [ 10’ [ 20’

Volatile Organics (EPA method 8010)

1,1,1-TCA

,01.56 <0.05 015
Methylene Chloride og

<0.05 10,35

Non-Halogenated Volatile Organics (EPA method 8015}

[No concentrations exceeding detection limit.

mg/kg mg/kg mg/kg




TABLE 4.8
SUMMARY OF RESULTS OF ANALYSES OF SUBSURFACE SOIL SAMPLES
BACKGROUND LOCATIONS
JASCO CHEMICAL CORPORATION
JUNE, 1987 AND JULY, 1990

MONITOR WELL V-11 (completed June, 1990)

Constituent | 2 | 5 | 100 ] 138 | 200 | 258 | 30
Volatile Organics (EPA method 8010)
| No concentrations exceeding detection limit.
Non-Halogenated Volatile Organics (EPA method 8015)
High Boiling Pt. HC [ 25 | <10 [ <10 | <1.0 | <10 | <1.0 | <1.0
Purgeable Aromatics (EPA method 8020)
] No concentrations exceeding detection limit.
mga/kg mg/kg mga/kg mg/kg ma/kg mg/kg mg/kg

BOREHOLE B-1 (completed June 1987)

Constituent | 3 | 20’

Volatile Organics (EPA method 8010)

1,1,1-TCA e -, 0280 e - 04

Methylene Chioride <0.05 ' <0.05

Non-Halogenated Volatile Organics (EPA method 8015)

[No concentrations exceeding detection limit,

mg/kg ma/kg




TABLE 4.9

SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER - MONITOR WELL V-1 (mg/l)

July Nov Aug Sept Jan Sept Dec Jan April July
Constituent 1984 1987 1987 1987 1989 1989 1989 1990 1990 1990
Volatile Organics (EPA methods 601/624)
1,1,1-Trichloroethane ~ 0.009. na | <0.0005 | <0.0005 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
1,1-Dichloroethane na na | <0.0005 | 0.0039 | <0.002 | 0.0037 | 0.0032:| 0.0052:| 0.0082 | -0.0056
1,1-Dichloroethene na na {<0.0005 | '0.0058 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
Methylene Chioride na | - 0.018 |<0.0005 | <0.0005 | <0.002 | '0.014 | <0.002 | <0.002 | 0.0068 | 0.017
Trans-1,2-Dichioroethene na na na | 0.0014 na | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
Non-Halogenated Volatile Organics (EPA method 8015)
Acetone 0.098 na <1 <0.05 na | <0.015| <0.015 0.038°] <0.015 | <0.015
Ethanol <0.02 na <1| <0.05 na| 0.16| <0.05| <0.05| <0.05| <0.05
Methano! 0.095 na <1| <0.05 nal. 02| <0.06| <0.06| <0.06| <0.06
Methyl ethyl ketone 0;004‘ na | <0.0005 | <0.0005 na na na na na na
TPH as diesel na na na na 015 .~ 02| 03} 11| 097 0.61
TPH as paint thinner 0.86 na <1 <1 na na na na na na
Phenols (EPA method 604)
4-Nitrophenol na na | <0.001 <0.01 na <0.02 <0.04 <0.02 0.037 | <0.020
Pentachiorophenol '0.0002 na | <0.001| <0.01 na| <0.02| <004| <0.02| 0.023]| <0.020

na - Analyses not conducted.




TABLE 4.10
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER - MONITOR WELL V-2 (mg/l)
Nov Aug Aug Sept Sept
Constituent 1987 1987 1987 1987 1987
Volatile Organics (EPA methods 601/624)
1,1,1-Trichloroethane na {~ " 0.2 +0.25 | 0.5 © 0.63
1,1-Dichloroethane na|" ' 063| 063 . 07| 049
1,1-Dichloroethene na <0.05 <0.05 0.076.] <0.05
Chlorobenzene na <0.05 <0.05 | -~ 0.037- <0.05
Chloroethane _ na| <0.05 <0.05} . 0026 | <0.05
Methylene Chioride . 142 .. 17)- o027 . 48| - 022

Non-Halogenated Organics (EPA method 8015)
Acetone na na <1 na - 095
Methy! ethyl ketone na <0.2 <0.05|: 0.027 <0.05

Purgeable Aromatics (EPA method 602)

Benzene naj  0.02] <005 0.007| <0.05
Toluene na | " 0.25 <0.05 | - 0.2. <0.05
Xylenes na | :70.05 <0.05 | ". .0.044 0.026

na - Analyses not conducted.

Note: Monitor Well V-2 has been destroyed




TABLE 4.11
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER -~ MONITOR WELL V-3 (mg/)

Nov Aug Sept March Jan Aug Dec Dec Jan April July
Constituent 1987 1987 1987 1988 1989 1989 1989 1989 1990 1990 1990
Volatile Organics (EPA methods 601/624)
1,1,1-Trichloroethane <0.0005 | . 0.0018: 0.0011-] <0.0005 <0.002 0.0026.|{ - 0.0022 na <0.002 <0.002 <0.002
1,1-Dichloroethane na|{ 0.015| 0.0066./ 0.007 | 0.0078 0,008 | . 0.0064 na! 0.0047 | "0.0033| <0.002
1,1-Dichloroethene na| 0.0013°] 0.00076:| <0.0005 na| <0.002| <0.002 na|{ <0.002| <0.002| <0.002
1,2-Dichloroethane na| <0001 <0.0005| <0.0005 na <0.002 <0.002 na <0.002 <0.002 <0.002
Methylene Chloride .+:0.0076 | 0.0063 | ":0.012.] <0.005| <0.002 0.29°|  0.051 na| ' 0014| -0.053| 0.0064
Trans-1,2-Dichloroethene na na na| <0.005 0.0032f - 02| . 02 na| <0.002| <0.002; <0.002
Viny!l Chloride na | <0.0005 | 0.00068 <0.01 na <0.002 <0.002 na <0.002 <0.002 <0.002
Non-Halogenated Volatile Organics (EPA method 8015)
Acetone <1 <1 <0.05 <0.02 na <0.015 |- 0.036 <0.015 | 0.02 <0.015 <0.015
Ethanol <1 <1 <0.05 na naj. .. 27 <0.05 <0.05 <0.05 <0.05 <0.05
Methanol RS A <1 <0.05 na na |. '0.31 <0.06 <0.06 '38| <0.06 <0.06
TPH as diesel na na na na| 6.2 33| . 092 na| 025} 0.24| - 0.15
Phenols (EPA method 604)
[ Pentachiorophenol [ 0.05] <0.001] <0.01] na | na | na | na | na| <0.002] <0.010] <0.010 |
Semi-Volatile Organics (EPA method 8270)
1-[2-(2-Methoxy-1-Methy, na na na na 0:39 na na na na na na
ethoxy)-1-Methyloxyl-
2-Propanol
4-Butoxybutanoic Acid na na na na| 0049 na na na na na na
Benzene na| <0.0005 | <0.0005| <0.005| .0.011| <0.002| <0.002 na| <0.002| <0.002| <0.002
Xylenes na|' 0.008]| <0.0005| <0.005| "0.003]| <0.002| <0.002 na| <0.002| <0.002| <0.002

na - Analyses not conducted.



TABLE 4.12
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER - MONITOR WELL V-4 (mg/l)

May Aug Sept Sept . March Jan Jan Jan Aug Dec Jan Jan April July
Constituent 1987 | 1987 | 1987 | 1987 | 1988 | 1989 | 1989 | 1989 | 1989 | 1989 | 1990 | 1990 | 1990 | 1990
Volatile Organics (EPA methods 601/624)
1,1,1-Trichloroethane | .0.39 |° 006 | "'0.02 | 0.031}1 0.14.] 099 0.97, 1.4} 0069} 17| 0.129{ 0.14| 0.041 |.0.048
1,1-Dichloroethane 12| 04| 1] 031} 036| 068| 069| - 085| 027| - 78| 0.328] 0.29| 0.23{ 0.24
1,1-Dichloroethene | 0.14 | '0.036 | 0.028 | 0.016 |~ 0.06 | 0.066 | 0.066 | 0.079 | 0.033 | 0.19|0.0262 | 0.029 | '0.021 | 0.038
1,2-Dichloroethane <0.005 | <0.005 | 0.008 | <0.005 |<0.005 | <0.002 |<0.002 | <0.002 | <0.002 | <0.1 | <0.005 |<0.004 |<0.004 | <0.002
Chlorobenzene na | <0.005 |0.008 | <0.005 { <0.005 na na na {<0.002 | <0.1 | <0.005 | <0.004 | <0.004 |<0.002
Chloroethane :0.012 | <0.005 |. 0.059 | 0.063 | -0.012 na na na| 0.013] : 0.39.| <0.01 | 0.0066 |0.0061 | 0.012
Methylene Chloride +0.49./| <0.005 |0.003 | <0.005 | 0.031| 0.55| .0.54 | 0.64[<0.002 | ~3.5|0.0128 0.015 0.005.|<0.002
Toluene na | <0.005 |.0.017 | <0.005 | <0.005 na na na | <0.002 { <0.1 |{<0.005 |<0.004 |<0.004 |<0.002
Vinyl Chloride <0.005 | <0.005 na | <0.005 | <0.005 na na na |0.0026 | <0.1| <0.01 |0.0054 | 0.0053 | 0.005
Non~Halogenated Volatile Organics (EPA method 8015)
Acetone na <1 na| <0.05] <0.05 na na na {<0.015 |- 1.7 <0.1 | ..°0.1 | <0.015 | <0.015
Ethanol na <1 na| <0.05 na na na na| <0.05 16 <1} % 02| <0.05| <0.05
Isopropanol na <1 na | <0.05 na na na na| <0.06 1.4 <1 ] <0.02 | <0.02 | <0.02
Methanol na <1 na | <0.05| <0.05 na na na| ©073{:017| <10 | <0.06 | <0.06 | <0.06
TPH as diesel na na na na ND | 0:27. na na| 0.082 2.1 03| 0.12] 0.24] 0.35

na -~ Analyses not conducted.




TABLE 4.13
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER - MONITOR WELL V-5 (mg/l)

Aug Sept March Jan Aug Jan July
Constituent 1987 1987 1988 1989 1989 1990 1990

Volatile Organics (EPA methods 601/624)

1,1,1-Trichloroethane <0.0005 | <0.0005 012 { <0.002 | <0.002 | <0.002| <0.002
1,1-Dichloroethane <0.0005 | <0.0005 |~ ~ 0.33| <0.002 | <0.002 | <0.002| <0.002
1,1-Dichloroethene <0.0005 | <0.0005 0.056 | <0.002 | <0.002 | <0.002 | <0.002
Chloroethane <0.0005 | <0.0005 | ~0.013| na <0.002 | <0.002 | <0.002
Methylene Chloride <0.0005 | <0.0005 0.021] <0.002 | <0.002 | <0.002| <0.002

na - Analyses not conducted

TABLE 4.14
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER - MONITOR WELL V-6 (mg/l)

Aug Sept Jan Aug Jan July

Constituent 1987 1987 1989 1989 1990 1990
Volatile Organics (EPA methods 601/624)

1,1,1-Trichloroethane . ..0,0025 | - 0.00{S. <0.002 <0.002 <0.002 <0.002

Benzene <0.0005 | -0.0019 <0.002 <0.002 <0.002 <0.002

na - Analyses not conducted



) TABLE 4.15
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER SAMPLES - MONITOR WELL V-7 (mg/l)

Aug Sept March Jan Jan Aug Dec Jan April July

Constituent 1987 1987 1988 1989 1989 1989 1989 1990 1990 1990
Volatite Organics (EPA methods 601/624)

1,1,1-Trichloroethane “0:016 ] 0023 - 0018 0.0087] 0.012] 0.0067| <0.002| 0.0033] 0.0043] 0.0034
1,1-Dichloroethane ©.0.024|. 0.019| 0029|° 0.016| - .0.02| 0012} 0.005| 0015 0.013|.. 0.0075"
1,1-Dichloroethene 170.0019 |7 0.0024 | 0.0081°|. 0.0043°| 0.007 | * 0.0033°| <0.002 | 0.0034 | 0.0037| 0.0032.
Acetone <1 | <0.050 nd na na| <0.010|: 0.012| <0.010| <0.010| <0.010
Methylene Chloride <0.0005 | <0.0005 nd| <0.002| <0.002]|.:°0.0048.| 0.0048 | <0.002| <0.002| <0.002

na ~ Analyses not conducted.

TABLE 4.16
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER SAMPLES - MONITOR WELL V-8 (mg/l)

March March Jan Aug Dec Jan April July
Constituent 1988 1988 1989 1989 1989 1990 1990 1990

Volatite Organics {EPA method 601/624)

1,1,1-Trichloroethane T 0.0035 | 0.0037] .0.0047 0.0028 1. -0.0025] 0.0026] 0.0026 | 0.0031
1,1-Dichioroethane <0.002 | .0.00069 1 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
1,1-Dichloroethene <0.002 |. :0.09065 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
2-Propanone C 7 0.003 na na na na na na na

na - Analyses not conducted.

TABLE 4.17
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER SAMPLES -~ MONITOR WELL V-9 (mg/i)

March March Jan Aug Dec Jan April July

Constituent 1988 1988 1989 1989 1989 1990 1990 1990
Volatile Organics (EPA methods 601/624)

1,1,1-Trichloroethane <0.002 [ -0.0022 | <0.002 | <0.002 | <0.002| <0.002| <0.002| <0.002

1,1-Dichloroethane ' 0.0036 | °0.0039 | 0.0028 | 0.0027 | :0.0029 | 0.0028| 0:0026 |; 0.0026

2-Propanone - .0.0051 na na na na na na na

Toluene <0.002 | <0.0005 na| <0.002| 0.0023| <0.002| <0.002| <0.002

na - Analyses not conducted.



Constituent

June
1990

No target constituents were detected exceeding the minimum detection limit

|

TABLE 4.20

Constituent

June

1990

I

No target constituents were detected exceeding the minimum detection limit |

SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER -~ MONITOR WELL V-11

SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER - MONITOR WELL V-12

TABLE 4.18
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER - MONITOR WELL V-10 (mg/)
March March March Jan Aug Dec Jan April July
Constituent 1988 1988 1988 1989 1989 1989 1990 1990 1990
Volatile Organics (EPA methods 601/624)
1,1,1-Trichioroethane <0.005 <0.002 | 0.00096 | <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Methylene Chioride <0.005 <0.002 | <0.0005| "' 2 <0.002 <0.002 | -~ 0.003| 0.0039°| <0.002
na ~ Analyses not conducted.
TABLE 4.19




TABLE 4.21
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER SAMPLES - MONITOR WELL I-1 (mg/)

Aug Sept March Jan Aug Dec Jan April July

Constituent 1987 1987 1988 1989 1989 1989 1989 1990 1990
Volatile Organics (EPA methods 601/624)

1,1,1-Trichloroethane ©70.0019 | -~ 0.002 | <0.002 | <0.002| <0.002| <0.002| <0.002| <0.002| <0.002

1,1-Dichloroethane .+ 0.0023{ 0.003|  0.0029| 0.0026 |+ 0.002]{ <0.002| <0.002| <0.002| <0.002

na - Analyses not conducted.

TABLE 4.22
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER SAMPLES -~ MONITOR WELL 1-2 (mg/l)

Aug Sept March Jan Aug Dec Jan April July

Constituent 1987 1987 1988 1989 1989 1989 1990 1990 1990
Volatile Organics (EPA methods 601/624)

1,1,1-Trichloroethane ' 0.0068 | <0.0005| :0.003] 0.0028 | -0.0027| 0.0036| 0.0032] 0.0022| 0.003

1,1-Dichloroethane " 0.014 | <0.0005 | -0.0045 | 0.0036 | ; 0.0035 | 0.0046 | -0.0029 | :0.0025 |" 0.003

1,1-Dichloroethene - 0.0071 | <0.0005 | 0.0024 0.0021 |. 0.0023 | - 0.0026 <0.002 <0.002 0.0022

na - Analyses not conducted.

TABLE 4.23
SUMMARY OF RESULTS OF ANALYSES OF GROUNDWATER SAMPLES - MONITOR WELL [-3 (mg/)

Aug Sept March Jan Aug Jan July
Constituent 1987 1987 1988 1989 1989 1990 1990

Phenols (EPA method 8040)

| Phenol H na| 0.02] na | na| <0.002| <0.002 | ..0.0036]
na - analyses not conducted
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Regional Geology
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Mountain View, California




LEGEND

ghaf - Fine-grained alluvium.

Unconsolidated, plastic, moderately poorly sorted silt
and clay rich in organic material. Irregularly bedded.
Holocene age.

Qham - Medium~grained alluvium.

Unconsolidated, moderately sorted, moderately permeable
fine sand, silt and clayey silt with occasional thin beds
of coarse sand. Well bedded. Holocene age.

Qhac - Coarse-grained alluvium.

Unconsolidated, moderately sorted, permeable sand and
silt with coarse sand and gravel becoming abundant toward
fan heads and in narrow canyons. Well bedded. Holocene
age,

Qpa - Late Pleistocene alluvium.

Weakly consolidated, slightly weathered, poorly sorted,
irregular interbedded clay, =silt, sand, and gravel.
Grades progressively from coarse-grained stream depo-
sits at the heads of old alluvial fans into fine-grained
alluvial fans and fresh-water marsh deposits near the
present shore of the bay.

Source: Geological Survey Professional Paper 943, 1979
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APPENDIX A
REFERENCES FOR PREVIOUS WORK CONDUCTED



REFERENCES

Questa Engineering Corporation, Preliminary Groundwater
Investigation, June 1984.

Questa Engineering Corporation, Jasco Monitoring Well V-2,
October 20, 1986.

Questa Engineering Corporation, Installation of Well V-3,
Permeability Studies, Soil and Groundwater Sampling and
Analysis, December 5, 1986.

Wahler Associates, Preliminary Report Shallow Soil Gas
Investigation, December 1986.

Wahler Associates, Phase I Groundwater Investigation Workplan,
March 4, 1987.

Wahler Associates, Chemical Testing Results, Collection Sump,
April 27, 1987.

Wahler Associates, Phase I Hydrogeologic Investigation, June 1987
Wahler Associates, Site Inspection Report, June 1987

Wahler Associates, On-Site Source Identification Investigation,
July 1987.

Wahler Associates, Well Location Maps, July 30, 1987

Wahler Associates, Collection and Disposal of Surface Runoff,
September 16, 1987.

Wahler Associates, On-Site Runoff Management, November 2, 1987.

Wahler Associates, Phase II Hydrogeologic Investigation, November
1987.

Wahler Associates, Aquifer Testing Report, December 21, 1987.

Wahler Associates, Quality Assurance/Quality Control Project
Plan, December 1987.

Wahler Associates, Sampling Plan, December 1987
Wahler Associates, Site Health and Safety Plan, December 1987

Wahler Associates, Proposal for Potential Conduit Investigation,
December 1987.

Wahler Associates, Installation of Diesel Tank Monitoring Well,
December 30, 1987.

3007/104 Response Letters, Feb;uary 5, 1988

Wahler Associates, Excavation and Removal of Diesel Tank,
February 8, 1988.



Wahler Associates, Interim Runoff Management Plan, February 29,
1988.

Wahler Associates, Phase IIa Hydrogeologic Investigation, March
1988.

Wahler Assoclates, Potential Conduits Investigation Preliminary
Report, March 1988.

Wahler Associates, Potential Conduits Investigation, May 1988

Wahler Associates, Surface Water and Soil Sampling Investigation,
May 6, 1988.

Wahler Associates, Destruction of Dry Wells, June 9, 1988.

Wahler Associates, Evaluation of Interim Remedial Alternatives,
Volume 1 and 2, June 1988.

Harding Lawson Associates, Evaluation of Current Site Conditions,
Jasco Chemical Corporation, 1710 Villa Street, Mountain
View, California, January 25, 1989.

Harding Lawson Associates, Interim Remedial Measures October
through November, 1988, Jasco Chemical Corporation, Mountain
View, California, February 15, 1989.

Harding Lawson Associates, Summary of Work To Date, Jasco
Chemical Corporaticen, Mountain View, California, February
16, 1989.

Tracer Research Corporation, Tracer Leak Testing Proposal For 8
Underground Storage Tanks at the Jasco Chemical Facility
Mountain View, California, April 1989.

O.H. Materials Corporation, Revised Workplan for Remedial
Investigation/Feasibility Study, Jasco Chemical Corporaticn,
Mountain View, California, August 31, 1989.

In addition, monthly status reports documenting progress in
the investigation and remediation of the site have been prepared
by Jasco Chemical Corporation's environmental consultants and
submitted to the .California Regional Water Quality Control Board
since March of 1987. Quarterly groundwater monitoring reports
have also been submitted to the RWQCB since this time.
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APPENDIX B
BOREHOLE LITHOLOGIC LOGS



PART 1 PAGE 1 OF 1
JOB RO, BORE RULE NO.
7403 B-1
PRUJELT TOLATION
Jasco Chemical Corp. Mountain View, CA
DRYCUTRG TORTRACTOR BRYULTRG EGUTPRERT
ASE Drilling ‘8" Hollow Stem Auger
HYUKOGEOULOGTST i DRILLER
Scott Rice Chris
DETE STERY/TTRE DATE FINTSH7YIRE SURFACE ELEVATTIOR TOTAL DEPTH
7/13/90 0900 7/13/90 1045 31.5 feet
VELT TASTRG STREEN TYFE CERGTH STOY
BORE HOLE 1UG =
DEPTH SAMPLE BLOW [RECOVERY
NUMBER COURT GRAPHTU
PER &* LITHOLOGIC DESCRIPTION REMARKS LOG
.- CL - sandy clay, black (7.5YR 2/0), 30-40% medium hydrocarbon odor
-1 B-1-3 7/9/14 160 sand, subrounded particles to 2 mm diameter, PID (sample) - 60
.- low ptastwc;tz N
- cuttings grade lighter in color
5-- SM - silty fine to medium sand, ver{ dark gray hydrocarbon odor
- | B-1-5 | 4/5/8 | 13 (7.5YR 3/0), 30% silt, trace clay, moist, poorly PI0 (sample) - 120
- sorted, particles to 0.5 mm diameter, friable PID (borencle) - 1.0
-- cuttings grade finer hydrocarbon odor in cuttings
10-: ML - sandy silt, greenish gray, 20-25X% moderately hydrocarbon odor
- { B-1-10 | 6/7/8 16" well sorted sand to 0.5 mn diameter, trace clay, PID (sample) - 72
-- moist, friable, not plastic
-- cuttings grade finer
- CL - clay, olive gray (5Y 4/3), trace sand, trace
15-- i ist ici i hydrocarbon odor
- B-1-15 i 7/4/5 I 18" SW - ?rave ly sand, greenish gray, gravel to PID (borehole) ~ 1.0
-- m di v
- CL - clay, olive gray (5Y 4/3), 15-20% poorly sorted,
- ¥up sand, trace silt, moist, moggrate
plasticity, firm
20-- CL/SC - sandy and silty clay, greenish gray, 30X silt,| moderate hydrocarbon odor
-] B-1-20 | &/7/ 11 m 20% sand, moist, low p astwcigr, firm, PID (sample) - 34
-- interbedded with clayey and silty sand, olive
- (5Y 4/4), moist, poorly sorted, particles to
-- 2 nm dismeter
25-- SC - sa silt and clay, bluish gray, 30% silt, 30% moderate hydrocarbon odor
- | B-1-25 NA 18" poorly sorted sand, meist abundant plant rootlets PID (sample) - 110
.- SM - fine sand, olive gray (5Y 4/2), 20% silt, no
- clay, wet, moderately well sorted, soft
30-- SC - clayey sand, bluish gray, 30X clay, moist but moderate hydrocarbon odor
- | B-1-30 NA 18v wet at 31.5 feet, poorly sorted, particles to PID (sample) - S2
.. 3 mm diameter, a ant plant rootlets, friable i
.- Total depth - 31.5 feet
35--




PART 1 PAGE 1 OF 1
JOB WU, BORE AOLE RO,
7403 B-2
PROJELT LOCATTON
Jasco Chemical Corp. Mountain View, CA
ORILLUING CONTRALTOK URTLLTNG EQUTPHERT
ASE Drilling +8" Hollow Stem Auger
RYDROGEOLOLTST ORTLLER
Scott Rice Chris
SURFACE ELEVATION TOTAL BEPTH
7/13/90 1115 7713790 1230 31.5 feet
wWell TASING SUREEN TYPE LENGTH SLOT
BORE HOLE L[OG
DEPTH | SAMPLE BLOW  [RECOVERY
NUMBER COUNT GKRAPHIT
PER 67 LITHOLOGIC DESCRIPTION REMARKS LOG
-- CL - sandy clay, 30-40% poorly sorted sand t0 1 mm ne odor
- | B-2-3 | mos4 | 0 diameter, lew plasticity, subangular, firm PID (sample) - 0.2
- ] i cuttings grade coarser
5-- no odor
- | B-2-% 6/7/8 180 SC - clayey sand, olive gray (5Y 4/2), 40% cla(, PiD (sample) - 0.0
- trace silt, moist, poorly sorted, subangular
- particles to 1 mm diameter, frxaﬁle, abundant
.- plant rootlets
10-- SC - clayey sand, olive (5Y 4/3), 30% clay, moist, no odor
- g-2-10 | 778710 184 poorly sorted, subrounded particles to 0.5 mm PID (sample) - 0.4
- diameter, friable, zoned with blue-gray clay
- ML - sand( silt, dark yellowish brown (10Y 4/8), 30%
- poorly sorted sand to 0.5 mm diameter, moist,
15-- mw),_mgggrately plastic no odor
- | B-2-15 [10/10/7 184 SW - gravelly sand, salt and pepper, <10% silt and PID (sample) - 0.6
.- clay, moist, subsnau
- ML - sa silt, dark yellowish brown (10Y &4/6), 30%
.- poorly sorted sand to 0.5 mm diameter, moist,
- moderately plastic
20-- SM - silty sarxd, olive (5Y 4/3), 25% silt, trace clay, no odor
- | B-2-20 | 477710 17 moist, poorly sorted  subangular particles to PID (sample) - 1.4
- 1 mm diameter, friable, not plastic
25-- SM - sandy silt and silty sand, olive (5Y 4/4), slight hydrocarbon odor
- | B-2-25 |B/16/13 184 40-60% silt, 40-60% sand, very moist, low PID (sample) - 0.
.- plasticity, soft, grades coarser to btue gray
- silty send at 27,75 feet, 30X silt, trace clay,
hid moist, very poorly sorted, particlies to 2 mm
- diameter, friable
30-~ SW - coarse sand and gravel, bluish gray, 20% silt no odor
- | 8-2-30 | &/5/7 18n clay, wet, very poorly sorted, subangulsr PID (sample) - 0.0
- particles to 1 ¢m diameter, friable to loose
.- Total depth - 31.5 feet
35--




PART 1 PAGE 1 OF 1%
JOBTRD P BURE ROLE WU,
7403 B-3
PROJECT LOCATION .
Jasco Chemical Corp. Mountain View, CA
DRYCTTNG CORTRATTOR DRTTTTRG EQUTPRERT .
ASE Drilling 8" Hollow Stem Auger H
HYDROGEDLODLTST . DRTULER i
Scott Rice Chris
t DATE FINTSR/TIME SURFACE ELEVATTORN TOTAL DEPTH
7/13/90 1320 7/13/90 1500 31.5 feet
WELL CASING SUREEN TYPE LENGTH SLOT
BORE HOLE LUG
DEPTH SAMPLE BLOW |RECOVERY
NUMBER COUNT GRAPHIT
PER &' LITHOLOGIC DESCRIPTION REMARKS LOG
-- no odor

20-

25-

(3 T I

L T I D I O N N T D T T T T T B T S S S T TP Y

SC - clayey sard and sandy clay, dark grayish brown
(24 4723, 40-60% sand, 15-65% siLe) moist,

very ?oor[y sorted, particles to 2 mm diameter,
not plastic, firm but friable

SC - sandy and silty clay, dark %rayish brown
(2.5Y 4/2), 20-30% sand in lenses to 2 cm thick,
20% silt, poorly sorted, subrounded, low

plasticity

SC - clayey sand and sandy claZ dark grayish _brown
(2.5Y 472), 40-60% sand, 40-60% silt, moist,
poorly sorted, not plastic, firm

ML - silt and fine sand, dark grayish brown
Y 4 radin rser _to

l—""8W - coarse saﬁa and gravel, <%52 stt aﬁé clay,
CL - sandy clay, 25% silt, moist, moderately plastic

SM - silty sand, olive brown (2.5Y 4/4), 20% siit
moist, very poorly sorted, subrounded particfes
to 1 cm diameter, loose to friable

SH - silty and clagey sand, dark grayish brown
(2.5Y 4723, 30% silt and clay, very moist, very
poorly sorted, subrounded particles to 2 mm

diameter, friable, not plastic, abundant iron
oxidized plant rootlets
diameter, friable

B-3-3 | 4/9/16 | 12"
I I
B-3-5 ]5f11/14 f 184
B-3-10 l 7/9/14 l 184
B-3-15 l 9/974 { 18"
B-3-20 19/15/21 ! 184
B-3-25 l 6/8/12 i 180
B-3-30 l 180

5/9/28 l

SW - coarse sand and gravel, 15X silt and clay,
saturated, very poorly sorted, subangular
particles to 1 cm diameter, loose

PID (sample) - 0.0

no odor
PID (sample) - 2.0

no odor
PID (sample) -~ 0.0

no odor
PID (sample) - 0.0

no odor
PID (sample) - 0.0

no odor
PID (sample) - 0.0

insufficient sample for
0 analysis

Total depth - 31.5 feet

dh

|- NN S S NN N T NN e N - -
L W
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PART 1 PAGE 1 OF 1
JUBRT. BORE HOLE WO,
7403
PROJECT LOCATIOK
Jasco Chemical Corp. Mountain View, CA
. DRTUTTING EQUIPHMERT
ASE Drilling 8" Hollow Stem Auger
RYDROGEDLOGTST DRTLTER )
Scott Rice Chris
SURFACE ELEVATIUN TOTAL DEPTH
7/14/90 0800 7714790 0930 31.5 feet
WELL LADING SUREEN TTPE LENGTH SLOY
BORE HULE LOG
DEPTH SAMPLE BLOW RECOVERY
NUMBER COUNT GRAFHIC
PER &7 LITHOLOGIC DESCRIPTION REMARKS LOG
- CL - sandy clay, black (5Y 2.5/1), 30% poorly sorted no odor
- 1 B-4-3 | /6714 | 2 sand to 1 mm diameter, moist, moderately plastic, PID (sample) - 0.0
. { | firm, abundant plant rootlets -
G- CL - sandy clay, verg dark gray (5Y 3/1), 30% poorly no odor
- | B-4-5 | 5/7/8 | 12 sorted sand to 2 mm diameter, moist, subangular, PI1D (sample)y - 0.0
.- not plastic, friable
10-- CL - sandy clay, verg dark gray (5Y 3/1), 30X poorly no odor
- | B-4-10 | 5/9/16 18# sorted sand to 2 mm diameter, moist, subangular, P10 (sample) - 0.0
.- not plastic, friable, mottled with coarse sand -
- ML - silty fine sand, grayish brown (2.5Y 5/2), 20%
- silt, 30% medium to coarse sand, poorly sorted,
-- particles to 4 mm diameter
- SW - coarse sand and grave[,,olive brown (2.5Y 4/4),10
15-- 10-15% gravel, 10-15% silt, moist, very poorly no odor
- | B-4-15 | 4/576 l 184 sorted, subrounded particles to 1 cm dismeter PID (sample) - 0.0
- ML - fine sandy silt and sitty fine sand, olive brown
.- (2.5Y 474}, 15-20% medium to coarse sand, moist,
- low plasticity, firm, poorly sorted, particles
.- to 3 mm diameter
20--~ SC - clayey sand, olive (5Y 5/3), 40% clay, moist, no odor
- | B-4-20 ] 6/7/13 18v very poorly sorted, subrounded particles to PID (sample) - 0.2
- 1 em diameter, moderately firm, low plasticity,
- abundant plant rootlets, pockets of coarse sand
- SW - sand and gravel, 20% clay and silt, ver ri
25-- sorted, loose rticles to 1 ecm d{ametzrpoo Y no odor
- | B-4-25 J 478/1 l 184 TL="%8ndy clay, aarE gray (oY 471}, 254 sand, moist, PID (sample) - 0.2
- SM/SC - sandy siit and clay, bluish gray, 30% medium
- sand to 0.5 mm diameter, moist {ow plasticity
- firm, sbundant iron oxidized p[ant rootlets
- ML - sandy silt, dark olive gray (5Y 3/2), 30-40%
30-- i a i ou pl ici ngular no odor
- | B-4-30 | 7/8/7 18 - coarse sand and gravel, bluish gray, silt PID (sample) - 0.0
.- and clar, wet to saturated, very poorly sorted,
- subangular particles to 1 cm diameter, loose
.- Total depth 31.5 feet
35--




PART 1 PAGE 1 OF 1
JOB RO, BUKE ROLE RUT
l 7403 B-5
PROJECT LOCATTON
dasco Chemical Corp. Mountain View, CA
DRTLLTING CONTKRALTOR = DRTLTTRG EWUTPHERT e
l ASE Drilling 8" Hollow Stem Auger
HYDROGEOCLOGTST . DRTLLER
Scott Rice Chris
PATE STRKT/TINE DATE FINISH7TIME SURFACE ELEVATION TOTAL DEPTH
7714790 1115 7/14/90 1300 31.5 feet
WELL CASING SUKEEN TYPE LENGTH SLOT
BORE AOLE LOG
DEPTH SAMPLE BLOW RECOVERY ’
NUMBER COUNT GRAPETU
PER &° LITHOLOGIC DESCRIPTION REMARKS LOG
.- SC - clayey sand, dark grayish brown (2.5Y 4/2), no cdor,‘
-1 B-53 | N& ] 1M 40% clay, moist, poorly sorted, subrounded PID (sample) - 0.6
.- l ! particles to 1 mm diameter, firm, not plastic
5-- SC - sandy and silty clay, dark grayish brown no odor
- B-5-5 476/9 150 (2.5Y 4/2), 304 fine to medium sand and silt, PID (sample) - 0.6
' .- moderately plastic
l 10-- ] - sC - clayey sand, olive gray (5Y 4/2), 20-23% clay, no odor
- B-5-10 | 4/8/7 15m slightly moist, poorly sorted, subangular, P1D (sample) - 0.0
.- particles to 2 mm diameter, not plastic, friable
' - grades coarser to gravels up to 5 cm diameter
15-- SW - coarse sand and gravel, dark brown (10YR 3/3), no odor
- B-5-15 | 9/9/¢ 18" trace silt, moist very poorly sorted, PID (sample) - 0.0
-- subrounded partlc[es to 4 cm diameter, loose
l‘ .- cuttings grade finer
20-~ SH - silty sand and gravel, dark grayish brown o odor
- | B-5-20 }5/27/50 | 14 (2.5Y 4/2), 20% silt, 30X gravel to 1 cm PID (sampled - 0.1
-- diameter, moist, verr poorly sorted, subrounded,
- friable, predominantly quartz gravels
25-~ CL - sandy and silty clay, blue-gray, 20% sand, 30% no odor
- | B-5-25 1 3/4/6 18 silt, moist, moderate plasticity, firm, abundant PID (sample) - 0.2
.- decaying plant rootlets
30-- } tlL - sandy and silty clay, blue-gray, moist to wet, no odor
- | B-5-30 }6/20/16 18% moderat asticit PID (sample) - 0.8
-- - sandy clay, wet, clay gravel to 2 cm
- diameter, poorly sorted, {oose groundwater encountered at — L
- 31.5 feet <
.- Total depth - 31.5 feet ™
35--




PART 1 PAGE 1 OF 2
JOBRU” BURE ROLCE NO.
7403 . v-11
PROJECT LOCATTON
Jasco Chemical Corp Mountain View, CA
. DRTTTING EQUTPMERT l
ASE Drilling Mobile B-61 Hollow Stem
RYDRGGEOLOGTST DRTLLER
Scott Rice Chris
SUKFACE tELEVATION TOTAL DEFPTH l
6/20/90 0900 §6/20/90 1515 41,5 feet
FELL CASING SCREEN TYPE LENGTH SLOT R
44 Sched 40 PVC 4 Sched 40 PVC 10 feet 0.010-inch
BORE ROLE LOG
DEPTH SAMPLE BLOW RECOVERY
HUMBER COUNT GRAFKEIT
PER 6 LITHOLOGIC DESCRIPTION REMARKS LOG
- cuttings - sandy clay and clayey sand, dark gray, PID {backgroundj ¢-4 - - I
.- moist, low plasticity - -
-- - CL/SC - sandy ¢lay and clayey sam‘i very dark gray PID (sample) - 3 - --
- vit-2 | oasssn |3 (10YR 3/1), 40-60% sand, 40-60% clay, moist, o I
.- poorly sorted, subangular, particles to 1 mm h s
- diameter, firm, low plasticity = -
5-- CL/SC - as above - -
-} VIS | 37578 | 4 SH-"silty sand ?rayigh brown (JOYR 5/2), 30-40% PID (sample) - 7 - -
-~ silt, sligﬁt y moist, moderately_welt sorted, PID (berehole) - O - -
- medium sand, particles to 2 mm diameter, friable - ‘_
10-- SM/SC - claer and_silty sand, dark brown (10YR 3/3), - --
- | Vi1-10 | 3/5/8 164 30% clay, 20% silt, Sb% medium sand, moist, PID (sample) - & - -
.- poorly sorted, subrounded, particles to 1 mm . -_ .
- diameter, firm but friable, low plasticity - i '
-- cuttings - light gray gravel between 13 and 15 feet -7 it
- ) ML - fine sandy silt, dark brown (10YR 4/3), moist, -~ -z l
15-- low plasticity " -
- L VY-S | 77877 18% SW -"medium sand, dark brown to black, <10% clay ard PID (sample) - 3 - -
.- silt, slightly moist, poorly sorted. loose N . "
- SH - s1lT and fine sand, olive brown (2.0Y 4743, Driller notes softer sediments|-_ .
.- 40-60% silt, 40-60% fine sand, slightly moist, at 16 feet -- -~
- soft, not p[astic - =
- sWw - sand and gravel, dark grayish brown (2.5Y 4/2), o B L
20-- trace silt, dry, poorly sorted, friable - -
- | v11-20 | 3/5/8 | 16¢ sC - claye; sand, olive brown to black (2.5Y &4/4 to PID (sample) - 2 - -
.- 2.5Y 3703, dox clay, slightlz moist to moist, P1D (borehole) - 1 - -
- ?oorly sorted, particles to 4 mm diemeter, h s
.- enses of hard clay, sbundant decayed rootlets c. " l
- SM - silty sand, olive (5Y 4/3), 40% silt, 10% clay, L I
25-- moist, poorly sorted, medium to coarse sand to " -
- 1 V11-25 I 3/6/9 l 18% Z mm diameter, low p[astlcny PID (sample) - 1 - - l
- GH - silty sand and gravel, 20% silty, moist, ol I
-- very poorly sorted, subangular, %r:al?le . c
.ar XX XX
- X XX
30-- €L - slightly sandy clay, dark olive gray (5Y 3/2), I I
- | v11-30 18/26/'33 l 18 1?- 5% u;g to medium sand, moist, moderately PiD (sample) - 1 .
- . plastic, firm . L . .
-, oM - gand and gravel, 20X gravel wet to saturated, Driller notes difficult -1 .
- very poorly sorted, subangu(ar; particles to dritling at 32 feet, then -- :
- 10 mm diameter, loose, friable, zones of iron easier drilling at 32.5 feet -
- oxidation throughout o
35-- GM - sand and gravel, 20-25X silty and clay, A - '
- | V11-35 112/9/714 NA saturated, very poorly sort Sample coliecl:tec_j for sieve -
- analysis. o= '
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BORE WOLE RO
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' PROJELCT

Jasco Chemical Corp

[TOCATTOR R .
Mountain View, CA

' DEPTH

SAMPLE
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BLOW
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cuttings - sand and gravel
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PART 1 PAGE 1 OF 2
JOEND. BORE AOLE"RO.
7403 v-12
PROJECT LOCATION
Jasco Chemical Corp Mountain View, CA
DRICLING CORTRACTOR NY
ASE Dritling Mobile B-81 Hollow Stem
BYDROGEOLOGIST DRTTLER
Scott Rice thris
DATE START7TIFE [DATE FIRTSE/TIRE SURFALE ELEVATION TOTAL DEPTH
6/20/90 1555 6/21/790 1545 42 feet
WELL CASING SCKEEN TYPE LENGTH SLOT .
44 Sched 40 PVC 4% sched 40 PVC 10 feet 0.010-inch
BORE ROLE LOG
DEPTH SAMPLE BLOW RECOVERY
NUMBER COUNT GEAPHIU
PER &' LITHOLOGIC DESCRIPTION REMARKS LOG
' PO (Background) - U T T
.- cuttings - (ML) sandy silt, dark gray, 30X sand, - -
- slightly moist, firm - -
- color change from dark gray to light tan -~ -
5~ cuttings - (SM) fine sand and silt, tan, 40% silt, -7 -7
- <10% clay, well sorted, loose . -
. PID (borehole) - 0 ot B O
- cuttings - (CL) sandy clay, dark gfay, 25% medium - -
- ’ sand, slightly moist, firm but friable, - -
10-- tow plasticity N B
- priller notes difficult - ="
- . . dritling 10 to 12 feet - -~
-- cuttings - (CL) sandy clay, light gray, 25X% medium . -
- sand, stightly moist, firm but frisble, N L
- low plasticity - -
- cuttings - (GW) send and gravel, < 20% clay and silt, o -
- poorly sort?d‘_;gundgd -~ -~
15-- §M - sandy stlt and silty sand, dark brown (10YR 3/3), - -
- 1 v12-15 [16/719/723] a8 | t | PID (sample) - 1 -7 -~
.- SW - sand and gravel, dark grayish brown (10YR 4/2), - -
- <10% clay and silt, slightly moist, very poorly - -
.- sorted, subangular, particles to 10 mm diameter, - -
- loose T -
- PID (backgrolnd) - 1 - -
20-- . g I
- | vig-20 NA 18# SM - sandy silt and silty send, dark brown (10YR 3/3), PID (sample) - 1 - -~
.- ' 20% clay, firm, moderate plasticity . -
25-- 1ML - sandy clay, dark grayish brown (2.5Y 4/2), el N B
- 1 vi2-25 | 3/5/8 18" moist, stsz, moderately plastic, sand replaces PID (sample) - 1 i I
.- decaying rootlets, abundant iron oxidization - -
- XX| XX
- XX XX
- sW - coarse sand, olive brown (2.5Y 4/4), trace silt, ) .
30-- wet, very poorly sorted, subangular loose, .
- | Viz2-3¢ | 10/5/6 | 8¢ grades finer to 20,75 feet . PID (sample) - 1 .
- tL - clay, dark gray (2.5Y 4/0), trace sand in .
- decayed rootlet zones, moist, stiff . .
-- First Water - 32 feet N
=35-- , -
- F Vi35 1279714 NA sample collected for sieve .
.- analysis. -1




PART 2 PAGE 2 OF ¥

JOE RU. BURE RULE WU,
7403 v-12

PROJECT i LOCATTON o
Jasco Chemical Corp Mountain View, CA

BORE HOLE LOG
DEPTH | SAMPLE BLOW {RECOVERY

NUMBER | COUNT
PER 6' LITHOLOGIC DESCRIPTION REMARKS

GKAFRTC
LOG

+

cuttings -~ sand and gravel
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Total Depth - 41.5 feet
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: . : PLATE 1

SORING LOG: V-1l
LOCATION; 1710 Villa Street, Mountain View, California
ELEVATION: 62 feet (approximately) U.8.G6.S. Datum
A DATE & TIME DRILLED: May 24, 1984 (1500 to 1740 Hours)
: WATER LEVEL: Free water encontered at 29 feet; at completion of drilling
water level 24 feet below the ground surface. : :

RERTH.IN.EEET  RLOWS/FOQT RESCRIDTION

0 - 0.2 : AC paving and base materisl

0.2 - 1l ' Grayish brown (5¥YR 3/2) silty clay (CL)
medium stiff, damp,

Some gravel at 8 feet,
il - 12.5 Moderate brown (5YR 3/4) silty clay (CL)
: . medium stiff, moist.
12.5 -, 1% Medium gray (N %) sandstone fragments
' (SP) angular, up to 1/2 inch dia.
15 - 20 ‘ Dark yellowish brown (1OYR 4/2) silty
15,5 crcmcmccrmcanana 50 m~==w--= Undisturbed soil sample.
' Grades gravelly and wet at 17 feet

20 - 25 Grayish olive (10Y 4/2) silty clay (CL)
containing well preserved 4
gastropods shells up to 0.3 inches
long, stiff, damp.

20,5 =-=romenrrcece « 37 memmm—— Undisturbed soil sample.

25 - 35 park grayish green (5G 4/2) silty to
sandy clay (CL to ML) with some

, peat and rock fragments, stiff, wet.
25,5 mwemommcoa-a wecem {0 er-w=- -=- Undisturbed soil sample. ‘
30,5~mmmmmcnnne rmemem 22 -====-e= Undisturbed soil sample. *

Increase in rock fragments, up to
1 inch in dia., fragments appear to
be composed of serpentine, soft,
saturated. . ‘
35 - 50 olive gray (SY 3/2) silty to sandy clay
. (CL to ML) with occassional rock
: . fragment, stiff, danp. ,
50,85 ===-- 50 blowe for 3* ----- Disturbed soil sample,
Fine-grained sandy to silty gravel (sW),
angular to subangular, up &0 1/2 inch in
dia, (average size 0.02"), loose,
. saturated,
BOTTOM OF BORING : X -

-

|
i
1
|
I
i
i
I
clay (CL), stiff, moist.
1
i
i
i
i
I
i
I
i
i

JOMN T, 'ROURKE 8 ABBDCIATERG m
CONMBATANTE N ENGRaEred OACLOOV and DROMWVATEN l




-

Dry Density

Moisture Content (%)

6’

Groundwater Level

Blows /

b
‘Questa Engineering Corporation
Civil, Environmental & Agricultural Enginaars

Sample Interval

Graphic Log

bt T T Bt i B LWL T T ——

DRILL HOLE NUMBER #/4<+ ¥
DATE DRILLED L/ Z= /&

WELL HEAD ELEVATION:
DRILLING METHOD & “eirne S8 Stser

WELL 0.D.__ <7

CLASSIFICATION and Remarks

A Ay 4

Wu's

P
-t

JIL DEPTH ( fi. )

Y

(CY) L st v Grray

(CL) S48 XA A5 Ao Szins
CHherrier) P~ -

é‘/w//e/,j/

(B2) S0 £ e SoIIEL.
Ay S~

) e oA, Sirvey KL
&1 L2

(CL) SV/55 CXRK Athes Gy
Ly S s

logged by

~

checked by

LOGC of Drill Hole Number ZZLLs ¥ 2
ot ALY AINT Y,

Fig 3

Proj No. £&&2 _L of £




TN
P

o TAN-2S5-'20 THU 11:85 ID:.T’QSCEI CHEMICAL CORF. TEL NO: 415-9tEB-6£40Q 8668 FO3

Questa Engineering Corporation

\ Civil, Environmental & Agricultursl Engineers

DEPTH ( . )

-

= |
§ L
-g.’:\ 5
I
3
RN
528

' 4

g

o

<

?

5

L d

&~

ll‘lllllI_r['lTI‘élllflT—lll

Sample interval

DRILL HOLE NUMBER Z&LL4 "%

DATE ORILLED L& 25

"
&
@-,
U CLASSIFICATION and Remarks
(2Z) Srisr CLAY, WA TR SR,
| Bee S AEp DTS,
L P S
(C) 52555 CURX T e sy
G ve Sy T L)
R |
03] (B9 S, Copmens, f Aapeilr
ERr s Grwns/ ETPSMS
Lo 7&) S CURY, CrmIELY

logged by 2% ‘

checked BY e

LOGC of Drill Hole Number £Z<4 » o

| at LRID RN T

Proj No, 228 _<Z of £




Questa Engineering Corporation
Civil, Envirpnmcnnl & Agricultural Engineers

DRILL HOLE NUMBER &£
DATE DRILLED £ZoF - /R

SICL LN AETHRD AP BTN
S EAY RS T

AELL B8R XV

Dry Density
Groumdwater Level
Sample Interval
Graphlc Log

Molsture Content (%)
Blows { &7 _

CLASSIFICATION and Remarks

% DEPTH ( fi.)

(CY) B cXRX DA Sromwrr, Lenses

ey,
]
O

(CZ) B cxa% A Greny,
/Wm é‘m;e/ Ao Sl

&) S LUI, Attt <L s,
( ) %/my//fg W/t ,c;/f‘_?';w/

< imm') AP Cirsyis.

(C2) LAY, Arnr'- rwmr7, S 755,
ARSI maj-ewm&\ P
AT AL,

(B2 S5 SANL A Pz,
i o rreimy St -~
%y/&r 4"/.0:5 X c:"'/zcv’.»::

Wb

- ek aw i e sl e Ve e T Y T T ae

&) & azma;/ zzw)cw;% A%/

AR e

3L

@) S8 e vhe, Limase, TFeans
Grren/ AL SIS S e

—— Crraclap ro AP/ Bl

SO% Gy
-

| I
| N -
!r ' _ Plgure 3

logged by V< LOG of Drill Hole Number __£-% .
l. - checked by at _cAKD Proj No. F&AP L of £




Questa Engineering Corporation
Civil, Envisonmental & Agricultural Engineers

y |
@ | - DRILL HOLE NUMBER __#£--7

DATE DRILLED 2 o8 /547

WELL HEAD ELEVATION
DRILLING METHOD <& v‘”‘%’f*/ S LN

WELL O.D, 25,

Sample Interval
Graphic Log

Dry Dansity
DEPTH ({ ft. )

Moisture Content (%}

‘Groundwater Level

CLASSIFICATION snd Ramarks

Al Blows! &

4 CUAN, Benr a7, M
@) oty giis geay o

—— R ,%m” M.& Aaritrts l
| N |

TN & YL L5
& = A;/gﬁ;. Gran e

mz?@/.{w
CA TR I IGNET a:/‘ms AR EL
LeAses T e KA

‘*;m A IR Y

N

modl BN 0N AR ARR &R

logged by & LOC of Drill Hole Number V’-d" .
st _ASC Proj Ne. B5EG L of £

= X l
) .

om aEm SR W IR R
¥

checked by



BORING LCCATION  TJACco) & HEM ' cAl Cokf FoRATION TROUKD EL.
DEPTH/ELEY. WATER ~-23.87 5 2y }nam. UONTRALTOR AT Ew Flfa 2707 T0TAL DEPIH &9, 2.
BRILL RIC Ackces Zo./AMax |BORING OIA. & 77 L“B“ BRILLEC 2.24 88  |LOGGED BY £6@/PS
$01L . SAWPLE | PR c "
CLASS BESCRIPTION septuy >o0 . REC. | MODE REMARKS?g

FLLU VYA .

gec,m daillivs on 5 - Mﬁ
art 425 AM afres
s Hex (T ardd 2f€r bnefrr:

Dalliag pe ém.ljb)"w (
TD«IJ SGMrC:u‘

PUS}‘OJ Ldflm("i H‘r )

00-6.2- SANDYCLAY » duic 0

i o
e N o-= i/ ‘4,\0 ea:/'/’ o
f\ x'f - ﬁt‘g‘j c Q\J { ) AQM{'

CL- 2 o | | LT .
CH — = |p 20257 2.5 Jgre
7 = Celborr e /u,../,.»,/ﬂ,, /.
R /’C#/msgfj /‘/ ’0&/»4 S

3 hpleintics v
HA —d'n//ma 15 Slos e,
dﬂum}. LS 1T TR 5/0

5.0-6 £ AL 07

lilll]iill‘llil!llll'lIIIII!'I!]

SRNSRREEERERNSESERERENININENEERRINRRERRERERNNEREENEY!

oz
. —i=|r
= £.2-13.0 SANDY CLAY. tefited Q-2
E L{{:Hod Q{’}.}J'\ /;V-.afl'w,nfx YL -
|| Telcte vEmRIS, 05 Yafine
- Tard, LoD /'A""WJ\«GT(- f*/‘ﬂf"":'k 8
- /1?/:‘-
SN
- CL
— 10 10.0-1/.5 ALroD
- 0.2
- — |~
- W inrzsre e Cerd Corgen— 1 0.7 /=
- ] \”...J
- ™ "”f\: . /Jf’“fma/‘m ) 12 -
:- Mot rl (.J&L‘T} "yl !;’(“-‘ 24 r‘f?b& e
- (’fﬁ/\z}cri"‘ ey (T i
- / 7 0 : {3 l’ a{/’ :;':'/‘ ?‘-’)—J";{CA
z - f 4 ' . -~ H : 1% 5 - A
» / 2AAIZ D - C{zy'df,,,'r - f!éﬁ 5@{/{(:8’ s r:/g/i.
P - - .t ’: .- — ,‘
- 3 N . ‘ K — - e
=, < ACrtigeol 3 G | 16T a2 T
- -~ ~ 3 w—
» r{ II .‘.,"" S a.“:,‘“‘ . 60,’}”1/\.5 "‘(}jﬁ‘\esl b
- ,,' . , ,
~ S A cord derf ] 1S.0-16.2" LAlr00
: O ;5 - Scr«:}\f G\&ve!{T C&l(!"_ : 95 /C
- ol : 1 z -
— ST L z¢ « , fre o 16 — /2"{( / -
: CL :r*"r}-.}a‘ﬁ K ':4‘:1) z ',») ;....,\Q_r,,g }u..» . : P :
- J"; "\ - *w’:"’ M $ ,'v\f T e -
- - -l IRTOVE s S = /é//? :
- Sheis by den g g - :
. 7 18 -
b —f -
- 20 - =
W war EXPLORATION BORING LOG | BORING No.
A Wahler

3}&5{0 !:"j..*:/‘f f/:_ '":;/ ;){"_A',T:“'f)f‘J PROJECT %0, SHEEY x0. —
Assocxo?es il 520 704 )4 1 o3 V 8 ‘




BORIKG LOCATION GROUND EL.
DEPTH/ELEY. WATER I{!RILL CORTRACTOR TOTAL DEPTH
ORILL RIG [s0rtns o1, - |oate oRILLED LOGGED BY
I oo | sameLe | PR c
_ 3 REMARKS
CLASS. DESCRIPTION pEPTIY T - REC. | ®OD
| 15.0-215 ¢ 53,,J‘f67w(ﬁ7 20 — 20,0 21-85 CAcroD
- Cley (Cptinued ) . — 92 p ]
- - - p
- 475 3
" - =
- 3 23.0- bakws €30 o
- = Hp‘ Sa{w,f\(?&}‘—e— . 5
» 1
= . L Hyp 233 (10924 2
. 24 — 2-25) -
- 3 ]
- 7 - Z
- 26 . - % 7 =
- 3 2-b I =
EC/,. 24.2 = Socnrcie ;n Serd 4 o - b 5
- Siswel CoeptvT o ynus 8, 5 E
» Frtarelie in fMotting Tomar . E
:__‘. ,«'-'c(,q;.a-t:: [FeLTe iy ; elealnss 28 5
= wrand fregre ) CicaT = i
- ST s ) =
. 3 " 7”08
- 30 jo.o-31.5 CALVILY =
- - — —!--% p -
- , J R+ "2 3
= T MlfTO fiwrs CanmL/SAMET - 3 3
- ;,/ o ’ : ' i 32 . %?O ) {Jzoé/)(g/lvlziﬁf.ﬁ:
- ;Lr‘i;: Yellea A rrr , 5o 0,{; ﬂ.ccjtv/‘-"\ - .
- Zeal. 2w Lo e 3 -
- gz 2T e Sl oy, - -
- - [ pra~r parer, i;;, ci",.f". mors=ral, - /Lfﬁ :j
- S .”nU,dfﬁ ‘oo g ¥ 7 ) =
1 - LR R WA T ) . .
FC L 3 o =
- 3 35.0-26,5 CALmOD T
- b 42 .
- - . /5 f'D -
- 36 =
- R .(('% u
- 4 = 3
- 3.0 ffz..:/ a ponr ¢ (“Go-‘(_r‘f*}' -] ~DFO - Df./{'ﬂg Ac noe 5
- - o tardd -
E_ 38 — //" -
b E E
- - =
- 3 3
" - Z
- - - : ed S
ul Y RN « BV AL S 591'7"1 40 — 4.0 41.5 cAL o ]
AANS EXPLORATION BORING LOG [ BORIKG KO.
! R, ¥ - L
Aa\\/‘vC‘Zh:QF ,;~/‘;.(O{:ri£!*‘/CKL Tl FOEA 70V P31 ECT %0, SHELT-n0. \/u’:’)
. [__reorect xa. | o ;
| Associales Jco-/04iq | 2 & =




S0RING LOCATION

GROUMD £L.

DEPTH/ELEY. WATER

o

RILL CONTRACTOR

TOTAL DEPTH )

DRILL RIG {BoriNG 014

[BAIE ORILLED

LOGGED BY

SO

DESCRIPTION
CLASS.

sampLe | PR
NG. fon

DEPTH

REC. | RODE

REMARXS

f

TTTTTTTOT]
[
r~

[Tl

~
™

&

fllllllrfllllliITIIIIIIIiII?IIIIIilIIIJI}!lll!lllI{I!l]IIillilllllllll[lllTlHlllFlIlill]l

N
@
D
ry
a
3

:
N
\
3

;
k)
A Rt
124
R
-

D
Y

Ckﬁifyﬁnac/3¢¥

=

it 40

\f

il

AT

o\

'\
Y

ﬁp.o*"i‘-:‘ C:_\m‘é‘-

eyl

44

46

48

SESARRREESNERARIRERIEE

N
L

P
R v P N
formg-uhw e Me SacntNe as
P _;,mg‘.f LA Y R
L (_\/”,‘“‘“\ [T

Lo
£ - € -

[ EERRE NSNS ERARESNRENIRNERRREENE!

[0 TR TRV (U N clp_:,cr
/
X me Semd {u- Coalf el
5,
:'C\‘“t">

OATA N TRIS LOC ARE AX ASPROXINAYION OF THE
OGIC AND SURSIMIACE TONDITIONS RLCALSE
THE [ATORMATION wAD OBTAINED Twos INDIRLCY,
PISCORTINOUS, A MOSSIBLY OISTURALD SAn-
PLING FICESSITATED ST USE OF SMALL-DIAMCTER
LS RUTARY AND S&SF BORISC WOLES RAVE
PATMER COMPLICATIONT IF THIS REGARD AZCADST
OF THX KELD TG USE DNILLING FUISID AND/OR
LAIINC [N ADVANLING BOLES

THIS LOC UNVICATES COMDITIONS IN TMiS BOLL
ONLY Of THE QATL {MDICATED AND mAt ¥OT
REPRLSINY CONDITIONS AT OTHER LOCATIONS AND
O OTHES DATES. A¥Y WATER LEVILS SHOWY ARL
ALY TO VAR(ATION

THIS ROLE was LOCGGRD 1¥ SUCE 4 VAY a3 TO
PROVIDE DATA PRIMASILY YOR BRSICH PURICSES
AND %OT WECESSARILY FOR TME MURSOSES OF 8Pf.
CITIC CONTRACTORS

THE STRATIZICATION LINRS OF DEFIN [NYERVALS
RIFRISENY TME APPROLINATE MHADAKILS SLTVERK
RATLRIAL TYFLS, AND TMX TRAXSITIONS MAY ML
CRADRIAL

S0L CLASSIFICATIONS SHOWN OF LOCS ANK FIELD
CLASSITICATIONS BANID OF NOX UXIFILD $0{L8
- TLASSIFICATION SYYTIX

i
(o)

(¥4
(%]

wn
E ol

n
o]

Ln
fe ]

oyt oo ook bigevong e b

(o))
(@)

de o LN oS

[ '
Gt e ,ﬂ"’”.n;ir( ie SAc«P‘C

BN ERIRNENEEREE!

L owas ‘,\,.«L\.g LR WY VN 4

— . AT S
L ET - < =& f",
<

>
g

MEAT- APPSR

’ <

B8.C-21.2 Redonile
2

.o Camp (”" 3\)

BHC-4 3" Rahawie

|SSNEESERRE RN SRS ARRNEESEN RN NINERNEENERISNEE.

W Wahler

) S63e0 CHemizes
Associates | ™

EXPLORATION BORING LOG

BORING NO,

e 7w ATION

FROIECT MO,

SHEET NO.

V-8

3 ofr 3




BQRING LUC‘TIDN _\’.,‘3'./." P ,,:* LY i 2 “i A3 S / & GROUND EL. l
DEPTH/ELEY WATER ~ 2y 0" 2-24-5¢ [unm CONTRACTOR > (. T onlorakiecw TOTAL DEPTH 22 . o
BRILL RI6 Az @A “f\_,.\-m,’laoams DiA. 8.0 louz DRILLED 2& Fed B2 LOGGED BY G5 2. i
oL SAMPLE | PR
S DESCRIPTION DEPTH REC. | MODE REMARKS
CLASS NO. RQD
ALeVliuir AAVA(-'(_,-A \AO‘Q RSN
o= 6 Caaom G LAY TWiae'w o - .
- = S, ve G 0" Lollaww ttewm
:cL e o ofs T ez W cé\,\ Sgtie s mren 3 HA laveers . Sams\ing o AL
- . N } ——f [ N
o ‘:‘39//9 Sam & s ?oor"? ﬁrﬁﬁi‘ﬁ‘ov-‘.n?‘ - a Jo "o g»‘;\\\ g?on{_C_"
- < . B -
- Chtabd cronileg N orate 2t VT, b . Semsler . Advemc g
- + B v ‘6
o S8 2.0 Meam oamd o - smx?\er\¥ sa s,
- . e wol Yo shet, L:/c‘.,au fes.
n > t :l' ? bh\\:'«c w‘“\»\ xowergca;u,
[~ 1.£ rcevs vt - T -
™~ N R-\ M ke L(&A.rrq_ '\\’"“tr
- - noKe ~WNeiner
- Lo — Bean sek Ve N e
- “1 BA 3'; = J? ' 2.7
- . - :
- £ R et M -_..-\A(*'*‘-, - 2o-3.5 Poshel £ 6.
- “ C.o-to. .2 Poshed § 3
- - U ~. u
o -~ \ H XY S N 3 - s
= it =12 e LA L OVve e 6.0 v L8 cee s
< _/ <1 S S mrp it s d g TIT
- e rm o~ e ?QQGX} r,‘“': 5 ™ (3 o ¢
L o - ,
:Cr'.‘ '\:;\&\ Shae™ e LD ol ‘k\ﬁ! . .
=3 > . ‘ . -l
- ] - - y —
| - M T e P e —
- . } st
- - =L £ e . s P .
L ] ' - : C{‘ .) s-“ \:"/‘\‘ oY g -~ \"A
E_ I ‘ PRt aty ‘ e S -
= 4
- -t l
'_ .50 ] e o £ Poswee L.
- ‘ - o= -
- R e v op PO Y -\;?‘\ - ~ fP :l
- <\ e_c_.“ Ny = [ =
[ - -
L - -
- 120 —
n . e n . ]
[ ~ LT RPN e ~‘.$Y°' }Y‘-.\\ “r, q,"\.cv\ o
n . cebn hamd EYE W0 -
- ‘ - < -
» B -l s vsiiy Tote Cagn - KA e e -
» T2 - iy etuve Gran 1n rrmwnizh w30 ;7; - ) -
— L € e N <‘! { & O =t ~ JA D (agnae; a_("l. -
e o €% e WY - 7z ~ < . o ¥, el
E N . - ¢y ‘ 2= f{’ —“”“\J : g\:é\\“/,- ?trxxl‘“; -
o Yoo :c:‘,rsa-gra\“.‘”__w,‘;_ - I o~ 6.8 Tecaet . :l
S D R NN -
- . N -
. . . — P o
:’_ \.&ra. A - — e ? -
— - N 1o Ve =
-~ ~ VTS e e (S\JX’?, - -2, -
- - ]’ . - .
— 18 0= ul -~ ;3:':,.:‘}\,-%”4.. -
: : ';‘)'?(‘r \‘"'C" \bc-"é n,urplgu
- 3 ' =
- - b 58 aleaott bro%e dhe '
- . <
- s afart, :
- e o D s - SMEY N e s : ~ o -
-l %y 7um o 200 soe -3\ T Poshed © L. = l
“;WGN r EXPLORATION BORING LOG | BORING NO.
Lt f A Do,
i ¢ Tacco Crnemicar (orrorRaTinn PROJECT AO. sweer 0. | /-9
Associates ~roioan | L of l




BORING LOCATION

GROUND EL.

DEPTH/ELEY. WATER [nRILL CONTRACTOR

TOTAL DEPTH

LOGGED BY
DRILL RIG iBDRlNG DIA. JDATE DRILLED
saMpLE | PR c. | WoDE REMARKS
soit DESCRIPTION DEPTH| 700 REC .
CLASS. : ROD
- < T, <, -1
- c - Ty |~ o o~ o o- Vv & vi-ce S.<.
b— \2 o3 € _Srevtiet ST Y LA =]
- < oo - j V.O
- (Lov\k) — — ? :
. V< 4 22 A-AC-RE .
- R-& , s
= = 2oz -
- . z .
a8 -Aah -
- = - e ' 2 5
- CLATEY LAt - , 23 6] -]
- e . 4 < N . N
[ R 282 Sa,m g0 - Mo - “vil.c o r: & e
- N doshd Z : 7]
- 134 v, b YT ¢z mecpanc 5 “EYNT ez o "‘sf‘ 1
; J - e Sher e
—/ 1. . Ru o277 T ver loeh
e AN S e S L — H3 cevre
— ) - - N p
- N Trraim E] vec ers e romte e s - e N.D o ~24 5 arver -
N < ? "l T - . —
- arestes ol s e beles ST 40— edlee, at 270 .
- - - . - . Was 1 e n
b L Y Ye Z'e - -, ):M: ~iace v Azt ] n
= ' ! - < - ) ~ el 2.8 ~
— fea So=~" ey TN ) vo g™ - -AZ0- A -~ vones -
- N \ = l'-{
- - z¢re~ bt LG SR . —_— = -
b - ¢ ! L — | ~ ——
[~ fugez e reazcos Tuess meer sl g - " ~
- - :
= - —
-
- ] ]
- — —
— —— —
- ] ha
7 = :
— vy sl -~ D = - <
- Ta2 0 - [~ [ Elu"_('\ A v pIae —~ 2o C i -
— . v / - st ¢ L‘d}écl = :
- - ..“:. -t s >ar 0 Tine s L\-'c‘- — e ( -4
- — , PR - L -
= -~ - . — —
= Nae L LIS s A "'\--L Srriier¢ = =
= K
. , . - -~
— LSt ~ -:\ - PN S - N T e
[~ B - - ~ 2y < T:is ~€c < e
- (. . - To.o - 2
_ Z e L N T o= fal? > JC.0— o~
= .
- 3 LS o 3
— —_ ! -
L - [ -
P - N : -
— —H -z st - 22,8 o Ned TT 4]
= - - \ o —
- 'y ‘ 235 — l. > > T ernmatcd  Doriae -
[ T UL D cp o7 S et i e ] — ] N M-
[ AT RIC D, -:,';\ Ve 3 — [ S R R L T 7
— ot Al T o TS well rastalaxion —
< —
- - LU FL L Co,q/prkuc‘r‘o//q
— — —
— v - e’
o ~4 ol 0 c-33 0 So\d (207
— = tem o ) ]
[ DATA ON TEIS LOGC AR AY APPRCXINATION OF TRX - -
_ GIOLOGIC AND SURSURSACT COWDITIONS RECAUSK - 3 5-2 ey |
L THE INTORAATION WAS OBTAINID FRm INDIARCT, - - > Bo I'orec
DISCONTLIOUS, AD POSSIALY DISTUEMID san. — , \
= PLIBC NICRSSITATID Y USE OF SulL-OlweTER j ‘0 020 Tacrmre o=z
- BOLES  BOTANT WD WASE SOM[NC WOLIS mavE . P
= FUNTFIS COTPLICATIONS 1# THIS REICARD BZCAUSE - -
= OF TXX MO To USI DAILLING FLUID AxD/ON ]
o CASING I8 ADVABCISC NOLES =,
.«oC": - —~ ¢ j
— THIS LOC INDICATRS COMDITIONS (¥ TXIS BOW —AL D 2 E - - -
— OWLT 08 TIGZ DATY INDICATIO aKD Mt mot — —
BEFRESLAT COMDITIGNS AT OTMLR LOCATIONS AND - L
OF OTKES CaTLS  ANY MATRE LIVELS SEOW Aat Do = 28.C Lrews .
- SUAJECT TO VANIATION j 2
-
= 1
THIS WOLE WAS LOCGED IN SUCE 4 WAT A3 TO — - D RBentomiiel
- PROVIDE DATA PRINAAILY FOB DESICH MArasgs - rc.e-22 R
- AND WOT NECRSEARILY FOR TMI PURPOSES OF BPE- — - " [
- CIFIC CONTRACTORS . - T a-28 0 -0 TS ]
’__ DE STRATIFICATION LINLS OR DEPTE [¥TERVALS z3 D__ - .
REPRISINT I APPROXIMATE BOLATARILS RITVREX - e = .
— MTIAIAL TYPLS, A0 TXE TRANSITIONS MY B3 - 38 0.2 e Tenlen
= GRADUAL . - -1
- BOIL CLASSIFICATIONS S3OMY ON LOGS ARR FIELD — -
- CLASSITICATIONS MASED af TR UNIFILD SOILE -~
- CLASSITICATION SYsTXn ]
i e
- — —
= - -
= p—
—

W,

AWahler [ —,.. 5 Chemicar CoRPoR ATVON

Associates

EXPLORATION BORING

LOG | BORING NO.

PROJECT ND.

SHEET NO.

V-9

Jco \o4 M

oL OF R




BORING LOCATION " ac. o~ L L S Y GROUND EL.
DEPTH/ELEV. WATER -2z’ (Trar-y ]nam CONTRACTOR Wi W/ \DRiLL14) (e TOTAL DEPIH =&. o
RILL RIS ¢ ME & }BORING Bk, g o ]D&TE DRILLED 4 Mar. R |LOGGED BY G“bsﬁ 2 .
PR
soit DESCRIPTION pEpyH| SAMPLE REC. | MODE REMARKS
CLASS. Sy NO. 20D
Lom 04 __‘:.-'32_’.‘.5_\::_._ oo A&uw'\-\o‘_ wole s A
- o Joa-i.al ST Saaubdy (Caavil’ - S0 hollew . sTens cvgers
: Tobh-baze mmarer o\ , wrees PRV G rey _E Ya SM}\-\A A e
- (H ) Avtivimor 3 P\ 4 shoow (s 5> so~ter
- la- A6 LA Vi 3 = dr v lal \aj- a~ 140 th rone
- - P - !
- 10 % Tines Wi 'S :\us\'t )\":“‘\'\ p. © el bne \x“ﬂmer‘??teq““”ff
- \ . : © ! - v - e L o ie per Slows .
X « s . : M = . - -
- eocuer: L < 4 Semd [ Fine - . = ~R Triller ~ TeIF
- oz k N WA e 3 .
S i S I e 3 [ B A SRR
- reerdels YT Ne hard oo - Rig arroves 190
- corON s \.!e?-/v Sy oA 3 3 WA c'cwq \:‘((
- o foes o : = 2.2- TS Drove S.S‘.{ ’
- i g
- . e o3¢ SVvA R
i - 20 | —— | dR
- AP - = [N - R LT AN, -~ Le A p-5 & Drove 5.5,
- e - D :
- res s w Vs Fe et e s gp e - T ez To-5 = c«xA=\:4c
- > 3 i . - Qee » A sard oBSoILeL
- + R — & o\'\&‘\A‘.‘?‘ L O - TEC 2w ot -
- K . < i d & - A P Y
- it hevereelecnoel sl ] Dty Laeos an)
- [P T NP TS | ARG ] .o~ B.C
= i - < J‘,\{" \ ’ '1\;:‘\* : ﬁ‘ \ s/
- o~ w €} Ny hs ~pn = Vo . .
- RN ) = o |— |or| Be-sE ovAsiC
: T = =L z\\“\\. L 80 { & |
- 8 . R-% |=22) ~
: -2 «g\\(\-w\, <K 2 IR g,\, -
- - { f -
b I Y \ —
[ M B eder Vv \'&'C‘“KJ! T - A
o A ‘/ c't- gi:‘-v\cﬂerg s on -1 <
[~ / « : ] - % Z Browe Do
- :‘:""’~‘~‘\<"~'; f.\‘r.:\—\lz i-ereaze |99 — < o et ev
- S o) -~ Lo ~w.C DUVAz IR
. u.: sl /o : {l D& Lo .
= meda. T s vador el b, s d Vo
- erav ety i / - ’2‘““\' 2
- c / -
- vt c18g Casvie Sams GRELY [y T w12 8 BriNiae aclian
o -2 o= 3 A A
= s gl s I A A PP XL . oA c_;cwe_ Lare aus ]_,.,.i.
- 7/ -t
N Tang = < ~Ag 5cr.!f_:."=_’f'~\“é'«,5)t=’ s
- . R . el - - (3.0- i%.c brove L.7,
: f'w*;‘.:-nx o teswnrt w,.\i'.gc;vc ; — et 053 o
- N o i ™ . -
= L TR gracer 3 1o As J a2 =20 o .o -4 D OUAT §
[ teoancd o Ve zte. T Agaze Yo o
= / . . B
- VEF A BL L0 Gae N s .‘l-'x'a\\.;\\, v-\etsc-j\. b HA
= / - ! > -
» ~ - 1 0-16 & Derove £F.
= [ - A N T, ST I - v & . )
C 7 . ! = —{12
n Co Y pieia. -4 -
- S o e \vE // DR (b6 .5 o\‘/A EaA
- 1.5
- q 56 Y-
B - —
3 - =
. —d
. \ g . . .
- —vg -2 ST Corv Jelhysy 180 HA ~ing S Y "Z.“A“”‘*
= ' - aels caty
- LA medwel hre o vsnlLoef - < / l
- 4 — i E o
- - ‘T-:: "uC:: . '.:a s w Lo (s & :
: - . T . o //9 ﬁn.wé‘, .
~ 3 o
- CLe - V3 Coar e -gr'\ vee 5.0 2oec-ans CTrowe ©.§, l
“:AW h EXPLORATION BORING LOG | BORING NO.
P -~
C,l er Thacees Sxemicpy CDF~V5’F’~A_'—‘~C/J PROJECT NO. SHEET NO. V- 10
Associates "o lokn | | 9F o l




N
l BORING LOCATION GROUND EL.
DEPTH/ELEY. BATER DRILL CORTRACTOR TOTAL DEPTH
DRILL RIG . [ BoRING O1A. [ DATE DRILLED LOGGED BY
saupLe | PR ,
l soit DESCRIPTION DEPTH NO REC. | MODE REMARKS
CLASS. i i RUD .
- 2o-%0 SsunvCiav/liriey Soilyo o 2 es A s Drove S E "5
.. , " : - mil Y iea s ouatx O
- (_‘.Dﬂl(o> subyancolanr o aob ime r . - 4 e -2 - VA= D .
p— . 2 \ 1 - - -
~ L o g indene . r_:,\\;'h\ :--‘ccﬁ‘f.\.t\} - Q 3 ¥ 1< .
- T K3 ) j L~ -
' = ~e w.p‘&\h«i Y oA eeedives . : Sawd Y Sea -
" ! . - ~
- Ll o g . i N % o— \ —
[ devze / ('M?‘ e e % 0] 0.0 ~22.0 Greuy 7
- - T -
- - .o -4 o Redenna -
- . -t Zde- 220 Saud(By
- 7 s e ~180 Bedeniie
- oot —
- 4 O . et
— <
l - ] 2 W,0@ -24. S T
: . well competed -
: 3 250 6.5 Drove 5.8, =
™ e TE - L D amzrg __*\_H.A)/ : rJf’ < :
- . - i -
- veaL, Te Zial. e L4 . VO j— TR iaf svA =T L —
L ! - / & O -~ < ]
- e 4 z2 |14 3
o : - =
l - SATA oM THIS LOC AXD AN APMRATIRATION OF T - -
- SIOLOGIC AND SUBSURFACE CONDITIONS A£CAUSE . -
— THL IXTORAATION WAS ONTAINES TROM [WDIRECT, . —
= DISCONTINUGLS, AND POSSISLY DISTURMD San- - Hyo i~ 2.z X ler ]
- PLING XRCEISITAYER BY USK OF SMALL-DIAMIYUR b {1 -
- wiLs ROTART AXD WASR NOBINU AOLEY NANY - \ . i
l " FXTKIK COMPLICATIONS IN THIS REGARD BLLAUSE 2B £ e U\A Sam- 2 et R b
OF T NIED T USE DRILLIKG TLUIO AKD/OR . 3 ¢ =
- CASIRG 1N ADVANCING BOLLS — -
: THIS LOG ENTICATES COMDITIONE I YRIS BOLX -9 :
- WY or T DATE URDICATED AMD MY aOT - -
- XLPRISLIT CONDITIONS T OTHEE LOCATIONS AND -
OF OTELE DATES. AT VATKK LIVELS S80WE &AT - =
» SURJICT 1O vAKLATION - .
l - TRIS MOLE VAL LOGGED N SUCH & WAT AS TO ] :
N PRON ¢ ' ¥ pumres) — -,
- m-?:‘:ﬁc'&sﬁm"& g%wsrﬁ N, PLY D et o ome X7 Drvove 2L e
11 CONTRAL . \ -
- i ™ A :f;,.‘.u!'a)\ek/i - [\ - -
E i e o o s . e [EE30 B 2o ovAs 2 =
= PATIRIAL TTPES, AMD THE TRANSITIONS BAY M - ot - * -
= <2 |0 |!7 -
POIL CIASSIFIZATIONS SBOMWN OF (OGS ARE TIRLS o~ 1
- EOASSIPICATIONS MASED OF ™I WMIFIKD 30118 = -
e FLASSI7ICAT 10M STSTEN 7 S s, -
- ] 20— a3 et Tt g -
- LTS EEn CLAY L fed srag = ‘ ! R
- e Re i liy ¢ ¢t LeeesT -
- e Rl AR I ‘\‘-,"&\ vuS/\:‘. ¢ ,‘w « b - 5,4 LM"‘; ) D,\\,,AL..\-;AFZ
- - B - -
I N - - — o » \\‘-
L. £ -2 PR A I PN ’!\.‘6‘3:. e - - A {'\)cré g”& n:v["\'h::l"
- ~ i . \ . 1 - > f‘ 1
: ) - S T e ¢ PR L= —— _+
hd L a ke we— —
- R T “ J{-d-. ~
- J e :
— e ] P At el - -
. - it .,«. ol 4w «\;\’r - 15 .0- 36.5 Vreve £4. :
- sobn r\ 1 VQ 5 I -
- : - {PIA 2 PVA = A\~ =
- ot - ey -
- e ™R _ZJ
- 7% : -
. - . 3 R-1o - =L, .- TE.C Dr—cvegi.:
- - [N - TEL - AL L -
P - ___::._ R ‘T‘gr»-‘:nﬂ\eé; b(-f{-.( :
- = 20 D . -
— ’ : t{ C\_'\ 325‘ (n:;f’l\\(l t.-l"”. -
= - v — . )
" s P i n\e__ N A _?3&—- R—-\\ 2 L WeELL ConiTavelio & q
= - ro-n o  se\d (3’.}‘"}:
- - 2C0-32.0 Sisted(o02e) 7
—
- - Savd ¥ TTaL v -
- - "
—— H
- . — L Se arve _‘:
. 0 D=1
W, EXPLORATION BORING LOG | BORING NO.
~ . :
! A Wahler Theco LMEMYCAL CC’&-‘;’OP\ ATioN PROJECT NO. SHEET XO. V-10
: . L = ~ -
Associates SCO Vo4 | W OF A




Ce=n TS0

«m«%?;l

ITRING LILITIIN AL CHIMICAL CopfurnnATioe) GROUND EL.

DEFTM/ELEY. WAYER o7 spviguer7 7 70 B Ioam. CONTRACTOR  HeEL) DRILLIAG T0TAL DEPIH 27,8 '
UL R18 ~prr -3 o Iauams 0lA. ¢ luns DRILLED 4-F- 2= LOGGED BY (Lgr/?

StiL saupLe | PR .

’ . ! ’ C.iHoLE

CUSS. PESCR\PHC‘( BEPTH "D . RE 0o REMARKS '

. i )
ALLUVIVAA 0 - - -
- ] : EEN AU
- CC-E.0SamGiCLAY . darebmy AL SRt G ser
= E.:: f.f‘c’j’) z_i_‘ #lg:ﬂt’&l) 91.‘:;) /ﬂouﬂo‘.- = 15 2. ' a {rﬁ’{nm'
- Ll dl A 14 \.j T 517{?:, - ‘? < poaf:ﬁ( S'fMp/P/-(C/A
L - _ - R rrev by 5’8 fammoy
- 2_: p ]— + I’S D r{"./;’mjzoa
- ] 10 '
S — —
- . 3 AT
= z calicke protthng 2D-q 7S
- - F |1.<
- dp.2. |15 | =|DK
- aR TE
[~ 4— 20| '+~
- SArd, 15T - Al
e . T CLAFE F AN 5 =l =.0-635 CMS l

-~ éf‘b 5 o!_)'J )[fbs} koA "’CJ Yo® : 4 :?' l_",s_: -
- z o= J/J'r') "n"k “c)’\"\f‘ (—OL«J 6—1 R‘ e} 5L JE\
b —
- o~ %""-‘m*’ eloshe T vw-zcmf{- - (Rt l
E ' :
5 frosis - cLady mowbd relas-| 3 l
— T f3reas hinan g g 5-58 %Cley| 8] AT
- ? - & Py Line Zard : v"‘?fv"f u“f f"’U‘f', .
- PUGh prarma g™ - .
C o~ . 3
— 10 5 PYSTI- aZ B A
[~ - IS— ‘\K l
» J -4 1z -l e
= Z I+
[— 12 .0 '
- - I3 '
— 147 .
- €~ 15 . Z - GAAYELY FAND; - so-168 CHMS l
- Py m el bmyon 50@0,'.’@31 w!-“"‘!}; - z7 l‘S .
ey Zo v f‘rsf-;ﬂ' r_‘u,x.weJV)MeduM j E‘S— e 7-2 HA l
- - -':: c,? 1 5'(_.51«'9 c] Tap. 16— ?_
= ¢ iz . SANDY et AT yel o = :
- 1-’371-‘. o, ¢ 6'*/ ,93 Lpz Sar J -
— A 3.2 gl ""S’ﬁfr'j r :-r-'p. -
~ o~ > v 4 - N
b rd -
—— 20 -+ l

“'Wcmzr : EXPLORATION BORING LOG | BORING NO,

JASCO CHEMICAL Cosifor £1100/ pearecr v | setetne. | R~ .

| Assod Sco-104A_ | 1 ot X




§ORING LCCATICN GROUND EL.
DEPTH/ELEY. WATER [oRILL contRACTOR - ‘ TOTAL DEPTH

oRILL RIG [Boring 0. [oate oRILLED LOGGED BY

soiL PR

CLASS DESCRIPTION oepru| SARPLE REC. | MoDE REMARKS

: : RQO
AL v Yived .
20 20.0-21.5 cmS

|

S5 20,2~ Canrdy £fa Y CeonT.)
Z20.2-21.8" CLaQE Y SA~D ! LiiT

. '
i@wﬁ;eoo‘@ 6,«{_:&?‘0’; Zo”«{scté‘::
O plaapa ity : moitl. .-7'7/7‘}-:@..,',

213" roren ZopT

+ 15
-6 | 6 |55 | BR] ars Tem e
2y : hale -

Bonrs tbace pll-l

wt7Th CemrenT ff‘;s—*.’

Lo

rTTrvt
U
3

N N 8] AN
o (&) £~ [ S

Prprvarepebvpnnpoerbrnr s de e en e bvnror o b veer b e ey s b r e kv s e s b e

L (Ve
N O

Gy
Exl

DATA OF TXIS LOC ARK AF AFPECXINATION OF THE
GEOLOGIC AMD SUNSUXFACT CONDITIONS BEICAUST
THE INTORAATICN WAS ONTALNES FEm )XDINKCT,
OISCONTINUOUS, AND POBSINLY DISTUNMLD San-
PLIBC NRCESSITATED BY USE OF SMALL-DLAQTEE
MOLES  ROTANY ARD WASKE SORING NOCES BAVE
FURTYMXR CONPLICATIONS (9 THIZ BEGARD RXCAUSE
OF THX XiLp TO USE ORILLIM FLUID AXD/OS
CASING 1 ADVABCISG EOLRS.

TRIS LOC INBICATES COMDi?iomy Iv TEIS MOld
MY O TWE DATE INDICAYED AXD MAY WOY
TRPRLSIFT CONDITIONS AT OTEXR LOCATIORS AND
O OYRER DATIS. ANY SATER LEVELR SNOVE AKE
SURJECT 10 YARTAYION

L
o

SIS EOIJ WAS LOGAKD LN SUCY & WAT AS YO
PROVIDE DATA PRINARILY FOR OKBISE PURKERS
AND 2T XEICKESARILY POR TEX RIEMOSKS OF AP~
CIFIC CONTRACTONRS .

TEX STRATIFICATION LIZRS O DEPYM TWTERVALY
AXPRLELNT THE APPROKINATE BOUNGARIXS BETWELS
MTERIAL TYPRA, AND TEX YEAKSIYIONS GAT M
RATNAL, .

[}
(=)

2010 CLABSITICATIONS CHOW OB LOGS ARE FIKLD
CLASIFICATIONS MASED OB TG OBIFIKD SO1Lé
CLASEIFICATION STHTEN

Levsronsntorrmnro s oo o brrroenn bvess e oo brers e e eeereneee L

o
(o]

(]llc'i'fll!l}!ll—rlflilflilllllf{[TTIIllilI[lllll!lll}llllllilIIiI]ITlI]I{!!II3‘!]]]]11'7—(71!11!\

! RING X
A Wahler TFJASCO CHEMICAL COLFOL ETION) EXPLORATION BORING LOG| BO 0.
ASSOCiOT?S T _ LETITR SHCET AO. »-1

— i

¢ 104 i 2 o Z




e e 7

N

cec®iso  2/:/87
BORING LOCATION TASCO CHEMILAL CORFLAATION GROUND EL.
DEPTH/ELEV. WATER AnT7 L /CounTERET |onm CONTRACTOR M Ew) LDhATLLING TOTAL pepTH 2).5 '
BRILL RIG [ pAE -7 CT [soRrinG Dia. & T foare oriLLED & -9-BF LOGGED BY RGO &
soiL saupLe | PR
CLASS QESCRIPTION pePTI} Lo - REC. | MOOE REMARKS
Drill aiTn 61 AUsel
- ReLLyyivmi 0 . AD
- SC |00-12- CCAYEY ZAanD . ~
- ks . <
b éS/M_go/;M 5&,‘// 3:-3)/; C./O Lo - 4 ZS ﬁ j
= TV mecle are FIALIAIT 7/ G 3 Calrtrrm poclife
» c_dluv\ fow £ J e""??’}'OJG/ . {Z-I g =3 DR | cameler CCams) olrnvrvg
- L2-5.t = scmp 1 C Loy daric ém.m 24 [ S URELIYS Agmmg,’(ﬁ:/?"
- GO% Clod, €10 9fire tonel s Mo - n [ @2
- Crat préd; "C'rj' g Frfgrrmw - AD -
:CL Sorns, trise 5 t"w‘ﬂj'!rt‘a’v"lﬁttf‘ . 3,0-.% (f/f;
= i Rz L | DR i
- )]
- = FD <. 6.5 4B l
- Cotle 3.5 LAyl Sl SAr s CLAY Lp T . 2 Ea .S | DR
- < - Eeoun, 55% 54'*”} fine, co % ’f"f".J Low/ ‘6 S ﬂ"'} 12, "—5" f
— oL ,/M [ \'ngf;hw"u-"”c- O}Q"'P b \Lf I
- f f,‘ fAJ) ! s
- PN -
- .
= T.5- 140 ShedY LAY o laghT 3
-l “Q_,X -;’-,)fzbgva-} 25 ‘{J:w*/) 8;4- AD
- SehHem M..: ne oe f-f; rroderare z
I~ /)l:,,- e ,3 e, fd'l - - .
E ) .
- 10— = 10,015 cms l
- d 5. 3 | 1.5
- 3292 = |Dr
ol 12 7 .
: - A i
- 140~ (8. Y ¢Raveec SAUDI L ST 14—:
= Brovi; yme et 0 “"""«' zo -
- Araset ). a2 - b .
o drave Ly pevydlav e ~ 15.0/6:5 £S5 .
- Cp 3 ZZ | 15|
| - 72'5 ’2:? 5" UQ.
— 16 23| b -
= 18 I AD '
S 18.5-2 5 -5appy LAY LghT = ’
ECL Sy . B3 % ol PREaR S el T -
~ - ;C"]‘:’J,v‘ﬂ/i’ﬁw‘e el j o’ - .
. 20 —
A \4 EXPLORATION BORING LOG| BORING N
A Wahler reAt conAon/
A‘ . grICO C wemrcAt Confol ? PROSECT NO. SHEET NO. 8*_2
| Associates Jco-r0y Y 1 of




(32R1IKG LCCATION

6R0UND EL.

DEPTH/ELEY. WATER [or1LL contancron TOTAL DEPTH

ORILL RIG | BoR 1KG 014 | 0ATE DRILLED LOGGED BY

soiL PR

CLASS DESCAIPTION pepn| SAMPLE Rec. |uoos REMARKS
: - | /Rao|

ALevevrievrs

1%.5-21.5 - SC‘”J“\ C‘-c‘j CC»W«"',)

N
o

13 =

2 fs 1'55’

"?'
N

{[‘Ilf7llllflllffllllflIlllllll{lll111llI[(lilllIlerllllIlll[llllll[ll‘lil[]lfll]llllIl‘li]llvllllil]

205 - 7ees) Lepih

PR

(2
N

[ ]
£

]
()

2 2 3
SEEERENE AN R NN RSN RN SR RN NSRRI ENRER IR NN AR RN NI NRN RSN RESERRIRNNNERREY

(¥
(o]

[U%]
[o0]

L™
Q

LOF TER NEId 1O UEE DRILLING FLOID AND/OR

20.0-21.5 cmMS

2/ < Ja~ mtm&(‘\'

hole. |
EanS ‘9““”{’}&‘{.

AT CamenT Gery

[ARREENE

o

DATA GF THIS LOC ARK AN APPROXINMATION OF THR
GISLOGIC AKD SUBAURYACT COMDITIONS BACAUSE

PUNTEER COMPLICATIONS IN THIS RECAND RRCAUSX
CASING TN ADWADCIRG WOLES.

TEIS 106 INDICATEE COMDITIONE IF TRIS WLL
oY OF TEX DATY TEDICATED AXD mAT 80T
REPRIADNT CORDITIONS AT OTEER LOTATIONS AND
O OTEXR DMTES. ANT WATER LEVELS €NOMR ARE
BILTRCY 10 YARLATICE

TEI§ DOLE WAS LOCGED IN BIKN 4 WAY A3 TO
POOVIDE DATA PRIPARILY FOR DESIGN RAOLLS
AND BOT EECARSARILY FOR TRX PURMGALS OF EPR-
CIFIC COFTRACTOMS .

TER STRATIFICATION LINEA OR TEPIN INTKRVALS
SIFRLSINT TEX APPRCEIMATK MOUNDARIES BKTWRLN
RATLLIAL TYPRE, AXKD TNE TRANMITIONS a¥ B8
GRADUAL .

SOIL STASMITICATYIONS SMOME ON LOGR ARS FILLE
CLASIIVICATIONS BAKED OB YEX UNIFIRD 8OILS
CLABRIFICATION SYNTEN, -

lllll\[llilll“ll.ﬂll!llil]lHlilJUlLLlllllllHll[HilillH]LJLIH!]]I!HIHIIlllLlJJLLLL[

W

AWehler _—~

> e

Associates
b i

FECD CHEMIcAL

EXPLORATION BORING LOG

CurponrAanion/

PRIJECT WO,

SHEET WD

oF 2

TCO 104 14 2

BORING KO,

-2




et Xt

et i
BORING LOCATION Jacr e C HEMICAL Cor i ATION . GROUND EL.
DEPTH/ELEV. WATER  AM)7 £pCovr/TERED | ORILL CONIRACIOR /7 £ &) L/ o 776 TOTAL DEPTH 2/.8 '
DRILL RIE CME-F5B. [sortng 1A, g 7 [oate oRItLED £-°-3 7 LOGGED 8Y ¢ 3 '
seiL saupLe | PR ce g-
cLass. DESCRIPTION oepri| 7 AR REMARKS
0 1 DRIL T 67 Aws
= Al ﬁé{,yz:‘u/‘/\ - 14D
LSy | | ,
- " Cley c«a’/ arsdie e s 02 - g
= modeard f”“"vf ';, {-,,3 rwf%“;;; = = )< 7 éﬁ%f/é;‘i[Q 25&/:6.»,/’
e A — a4
= ‘;OE:/ :D(Oq e TRy BILE 3 A8 7Eh /{MM”"”"""‘ S RATE
- ri ot cl=3, (0% fira fardd ’Mmb 2 /2 ; smecr fasl fing 33"
-l 2R ¥4 ﬁ"] Mot Orsants odq(, 3 Z
~ /’Oo'f(o f)pc te“"“" ? g Vi - . .J _
C Ve g att : 3.0-4.5 M
- 35 Coler Chonse to ot - F |, L/
= . Te'o) bovonfped. e rouan JR2Z | 2| 2= 7¢ l
:Cv Celithe o inlog= - 4 — /7 /-2
- = | :
= B4 inganie i Send Loeesrp - L c.0-4 5 CMS
» O TE YooY, - . = f’(i-A
= J 3 2 |22k
— 6-5 2 17> :
: : ; i
- e !
- 8: .. l
. - 2
_ DO 1UD - L AYE Yy SAMD Ll 107 = o 10:0-/1.5 CMS .
— — /' H
L 5M "‘-' GX ﬂo»:': A ‘-V'C} ?’rv_/ - Q L/ /7 “’,,,_’__! .. l
- 29 Cow rormodennrer @ yne - . i
J -
: , CJAMJO O}QV\ SC - " )
- & 12 3 | .
I~ . !
[~ = : .
= ] ~D i
S ; 141 Z
- 14:0 - 18 .0 GRR vy Sand! tellnd T X
- ‘57'5)»)(\ - 3
- T ..mf"j 20 Yt el - —
- (S“'AH. &4.0,,13 : - - 150 -/4.3 C’/‘/Lj _
- 5F J rs|es | 5=l e :
- 16 2= l
- - :
| 15.0-2.1,7-2AWD CLAY=CLAYE Y Shmz LT, 18_5 E9 -
[~ - ..ra,.){\) =DO/J [f"J!\uf ..mJJ SJov, -
:"‘ - /‘:.J; ”0,[ .."Q_P"’?a"'.n’ et 5c‘ - '
"Cé. vttt tﬁ 3 -
[ 20 — l
\\;W hler EXPLZTATION BORING LOG | BORING NO.
‘ O TELCD CHEmieAt  Torluf ATOr Pesiizt MO, SKiC1 X0, B2
Associates TZo-oqdd | 1 uZ




S0RING LCCATION CROUND EL.
DEPTH/ELEY. WATER ORILL CONTRACTOR TOTAL DEPTH
a1 RiG [acamc OlA. 7 [ oare oriLLED LOGGED BY
sgiL SAuPLE | PR
CEPTH REC. | moot REMARXS
CLASS. OESCAIPTION NG . RQO v
AL Lyt 20 —= 20.0-21.5 M5

18:0-21.5- SANGYCLAY T [éé é? 45 3 7/{72,,,,.,,/;://2/,/«

45
/ ;
7 bo(n’\s b‘cl¢(ﬂlu’_j

A

L1ty

el

!

Z/'5 TJete/ Tas7tn

3] [ 8] [ ) N
(0] () Ful 8N
REBANE

w
[en)

W
~

DATA ON TNIS LOG ARE AN APPROXIMATION OF TMX
GROLOGIC AND SUBSURFACE COMDITIONS BRCAUSE
TRI [XFORMATION WAS OBDTAINED Feom (NDIREICT,
DISCONTINUOUS, AND POSSIBLY DISTURBLD Ban-
PLING ELCZSSITATED BY USE OF SMALL-DIAMTTEN
BOLLS. ROTARY AND WASK BORING NOLES RAVI
FURTXIR COMPLICATIONS [¥ TM1S REGARD RECAUSE
OF MM KILD TO USE DRILLIEG FLUID AND/OR
CASING 1IN ADVANCING NOLRS

o
£

THIS LOG INDICATEN CONDITIONS IR TNIS WOLX
OfLY ON TX DATE IMDICATID AND MAY BOT
ALPRESENT CONDITIONS AT OTNIR LOCATIONS AND

W
[8))

ON OTMAR DATES ANY VATLE LIVELS ANOWMN AALR
SUBJICT TO vaRlatiow,

TEIS ROLL WAS LOGGED IF SUCE A WAY A3 TO
PROVIDS DATA PRIRARILY FOR DRSICHN PLALPOSLS
AND EOT NICXSSARILY FOR TME PURPOSLS OF SPX-
CIFIC CONTRACTORS

TMR STRATIFICATION LINLS QR DEPTN INTEAVALS
BEPRISINT TMI APPROXIMATI SOUNDARILS RETVELN
MATISIAL TYPES, AND TMI TRANSITIONS MATY BA
GRabuaL

w
o]

SOIL CLASSIFICATIONS SNOWW OF LOGS ARX FILLD
CLASIIFICATIONS BASLD OF TIX UNIFIED BOLLL
CLASSIZICATION SYSTEN

ITIIITTIT7IrIITIIIII{II7TIITII_IIIIIIIIII]IIIrTlﬂl[ll7rr]']7r‘r[llllllll[lIﬁﬂfr1[r|ﬂITllTlﬂWl1lll
[SESESERERISNNES RN SRNEREIRNIRRR RN RRRRNSRERIRIRNRI SRR ERNRIRSNNESRRRSRINRRNRENRNIRRUNED

Joptrapgepfrvrnprnteb v i brrgrvrron by r e b brnrenr e b el o

o
o

(

W, _ EXPLORATION BORING LOG | BORIKG KO.
‘\“C.]hler TASCO cHEmIcAL Corpon #1790/ rroscetr x0. | swee? 0. 8‘3
Associates SO TONR | 2 of A




c:z_:—'é*fﬂ"z /e /&> l

BORING LOCATICN  Jrasco CHEMItAL CoppustAT70 A7 GROUND EL.

DEPTH/ELEY. WATER A7 £ AMCOvmITERL L [naiu. CONTRACTOR A€ bd 7.R1ILLINVG TOTAL DEPTH 2/, 5~/

ORILL RIG ~mZ -2 2 ]mmc LY - [BATE DRILLED 6 -5- @ 7  [LOGGED BY 2 63

SOIL saupLe | PR

CLASS. DESCRIPTION DEPTI MO - REC. | MODE RERARKS

0 Drz/zcwf""’“”*’”l

! ALt c/wo//\ 7
- 5 ] AL
- 0090 ~sardycLay decte brurs| 3 \ Lo-2i5 2.5 /l
o e focbj U/Q<C’J moclernr ~e” . 7 A i« Catclurnin eclfe
- PlesTiemy. dfj e rd 3L L {2 | DK Samotes fMS)c/ﬂv"
oy s Her 23 2] |75 Jpp L bammes
- : D AJ/M} zo! l
-, = - 30-4.5 cpmS
o - o
- 372179 L5\ pr l
:— 4_‘_ /S’ /15.. f
- = ! . :
- S0 devarie v verdd Coroenr ] L) 50-6.5 Cm>
}“ TR Ty v ™1 ~ <. 8 5"
- DT vy - E /‘ /5
- 3 9 =10
- 6 IF -~ l
- .
- 8 — AD '
- C*L'O* 1.0~ SF AVELY SAv/D . ALV - "l
»: O3 } Anai, Ca /‘aﬂ/ 50'2“' Y n .
- Grenellctes b T 1 Lues. fx,u{ 10 — o.p-11.5 Cmh -
o 2 0a, T ey . 101/ |
C R £ | DR I
[~ - . X
o 12 A l
- - AD l
- 14 -
- = . l
- 3 1So-14.5 cmS A
- -1 fg / - T
- -1 /J { ] D -
- 3/ 1 | ——=1 LR
o =k 0 |7 |
- 1B.0-21.5 ~ S AvDYCLAY : medhomn |18 RD B
~ Sroun L B0 cled o B, el AL, ‘Qrej .
- C/L m” J";,;;G‘{’ rlagne: ‘93 devnp, W“f - ’
- J"f( -
ul 20 —

“(WONQF EXPLORATION BORING LOG | BORING N

AA : Trico CHEmICu (_ ﬁgg/gl’f{/w{)‘/ﬂ/ 2021€CT 0. SHELT w0, 6"5/

ssociates Sco 1074 1 002




BORING LCCATION GROUND EL.
DEPTH/ELEY. WATER ]DR)LL CONTRACTOR TDTAL DEPIH
BRILL RIG - {sorinG o DATE DRILLED LOGGED BY
PR
1
soit DESCRIPTION oppri| SAMPLE REC. REMARKS
CLASS. NO. RGO .
ke
[2ad]
defied 20 — 20.0-21.S CMS . T
- (8. 0-21.5 - SAvY LA T (tmTT) " 91 1e 4 Z
L T2t | 55 | s e Lt 3
- 3 fpitod 3
: 2.5 1 bo“" S " cer )J‘—- _i
N o o7 g o TH - - SO 4
ol ze s 22 = T Cemen T GV T
= w =
F - =
- ot
: -y _‘l
: ﬂ g
- = ~
- 24 = ~
- o -
o - 3
= 26 3
o 3 -
- ] -
- 28 — =
- 3 3
- 30 =
- - J
- 32 .
- 3 ]
. 34 2 —
" — DATA ON TNIS LOS AXY AN APPROIINATION OF TXX -—
- . 1€ AND SUBSURZACY OONDITiomS SICACRE -y
- ] THE INTORNATION WA ONTAINED FROn IEDIRRCT, —
- DISCIMTINUOUS, AND POSSIBLY DISTURSKDS Ban- —
P 1 PLIBG MECEANITATED BY USE OF Bmall-Dlaxrves -
- Molls ROTARY AND WANE WKEIBC BOLRS BAVY p—
- - W COSPLICATION 10 TRID R2JARD BKCADSE d
- b TR WIED TU OSE ERILLING TRAND AND/OR
- —t mf‘ 12 ADVANCIPG P0LI3 -
™ 36 i THIS LOG LEDICATES OMDITIONS' I¥ TNIS SOLE ]
aal ONLY OF TXX DATE INDICATID AXD MAY WX7°
= - MIMESLNY CHDITIONS AT OPIKE LOCATIONS AXD -
pse et OF OTIER DATRS  AFY WATER JAVILE SOWN ARS —
fonc — SURIECT 70 WARIATION, -3
: - THIE MOy AN LoGGEr I8 KCH A WY a8 TO .
mm DaATA PRIMARILY FON EMSICH m‘l -
- -y ROT MECRASARILY FOR TXE MRNNIS OF —t
aad — tl'l‘ CONTRAL RS -
: : “‘nc STRATIFICATION LINKS Ok DEPYS INTSRVALS :
E" 38 e MATERIAL r‘:u. mtg TANITIon mr & -
- - SOIL CLASBIFICATIONS EMOW OF LOGI ARR FIRLD .
b —— CLABSIYICATIONS Ba3Eh ON TXE UNIFIED MOILE -
- — CLASRIFICATION SYSTRN, -
- = .
- 40 -
o

"3\ Wahler

Associates
S

EXPLORATION BORING LOG

BORING NO,

JALCo CEHEMIPAC CopromaTrons

PROFLCY NO.
L

TCO 70y 1~

ITIIRALLE

2 of 2

cnd




cxe F3iso 7/2 /87

BORING LOCATION TJAro cMrvis AL

Cof For rTioed

GROUND EL.

DEPTH/ELEV. WATER A7 £ ascnurmeRED | DRILL CONTRACTOR

[1EW SRILLIN G-

TOTAL DEPTH Z./. g

DRILL RIG  n - L {soring o1a. o 7 [DATE DRILLED -1 - BF  |LOGGED BY 24502
SOl sawpPLE | PR
P ReC. | Mone REMARKS
CLASS. GESCRIPTION oepuf SAT ‘s
' i &J'Tf‘ 5“ Avs
0-0-p {’L‘/’ 0 pail ’
- Lro.g .- - IR ATY SEP -
ESP | mechians SR drn - AD
prusmaromms — — - '2 S‘ 2 5 143 l
- ALl pytvmn - to-e -~
» CB- 1B Santy oy ol - L5 | catitomia #eddics
- TTUCloy, gy - 7 Sk bma 3 R-1 T 5 Sampler(cms)
. 2, s e —""0/)' Moclemrc | 2 '
- b 13 177 =
- ST Aoty zi : AD |
- A 3 2.0-4.5 CmS
. 2.0-Color CLov‘;am,ﬁnerw\ . K P
» [ g TP - 'L e I
= 4 e 15
= 3 Pl e -6 5 Cms l
- - —
- :3-‘»‘:3- e IR EY N A ] J12-% l',.:’.:_ P
3 60 E ey iy, ard, - ' l
E TR S mnde, e /“*:"m“j)- . i
- fn»’.)l:‘r;‘ {'::{(‘/-; :ii:!"' Q~Jd/ : l
= 53 AD
- (L é '
—
= T MS
— 10.€- o’QCf"M:{ s} ::u‘r/’fc.’\‘!(’m' 10 -] }(_ 10.0- N1 s C l
- 25/ 3. 2| p
= © > 3 -4 e P
- 12 5 l
- 3 Al l
- 3 .
14
[ - I
- - (S50-16.5 CmS .
- 1.2 1 7.0 -6RPAVELT SAND - 5
s p R bW s vy Saed) 159 16 — I'5
- 2 Cragnt 4. 3
- 4 P ACEE BN T L e -~
- 1P O-PH S CLlypgy SArl” SardYCLAL | - l
:C - :‘"‘J. I-:,r‘}_,)/} - et “ e :“(")j soa'; ; .
- oL Cleu?a s e e |18 % -
ted Toufr radescemle - )
:CL— (:.h:.v ,.1':.,5 ] = l
ul 20 l
v EXPLORATION BORING LOG | BORING KD,
“\Wchier _
s JESTD C R Err e rup pon AT/ PROIECT 40 sweer k0. | Rl g I
Associates o0 | 1 02




BORING LOCATION Prr—
DEPTH/ELEV. WATER JoritL conrracton TOTAL OEPTH
oRILL RIS [soR1NG D1 [oxte oriLLED LOGGED 8Y
B
L = | R
csf;ss DESCAIPTION sEPTI 5‘:‘::“ < | Rec. |uoos REMARKS )

N
r\

ALl vy

12.0-21.5 Clopes Zaced (Gt

(,II7II!IIJ{[!IJIIlil’la‘llI!llllllllllifllﬂililIll[!filll]ll}l]l'lll!l[]i!lTli‘II“I‘!!!‘I!‘IW!!!I!!!‘

215 oAl DEPTIH

b
o

B-6

9

[ ] nN [ 2]
[0 0) [¢a) Ea n

(o8
Q

[US ] Lo (983
(%29 £ N
Peprrnnoetpvereree by eeebogepn e bprrne el oo o b oo biernrrrua b roog i g

(O8]
[o4)

o~
o

20.0-2 15 ¢ms
,?;,_(7&!#””"‘/‘(’ 410/?*
kEorirg batﬂ:ﬁ*(ﬂ‘]

T bement 90T

DATA OF THIS LOC ARE AN APPROXINA-
TioN OF TRX QIOLGIC AND SURSUN-
TACY COMBITIONS SECAISE YRX INFOR-
PATION WAS OFTAINID TROM INDIRECT,
PISCONTINUOUS, AKD POSSINLY GIS-
TRALD  SNOLING WICXSSITATED ¥Y
USE  OF  SMALL-DIAGETER  WOLLS

DRULLING FLUID AND/OM  LaSIDE 1IN
ADVABCING WOLLS.

THIR 100 IEDICATES QINDITIONS ¥
THIS BOLE CWLY OF THE DaTs IXD!-
CATID AND MAY SOT RKPRESENT COWDE.
TIONS XY OTMER LOCAYIONE AND OF
oTIER  DaTRA AFY WATER LAVILS
O XS KWICY 1O YARIATION

THIS BOLL WAL LOCCED IF SUCE A WAY
AL TO FROVIDE DATA FRIMANILY FOR
DEEIGH PURPGSEY AND  MOT  NECEE-
AARILY MR TEX PURMOSKS OF SPE-
CIFIC COMTRALTORS

TRE STRATIVICATION LIKES 0B DEMYR
IFTRAVALS REPRESLET TME APPRUXI-
BATL BOUNDARIES RETWALN MATERIAL
TIPRS, M THX TRARSITIONS MAT B2
SRADGAL

2011 CLABSITICATIONS SBOAR OF KXGS
ARL FIRLO CLABEITICATIONS SASKD ON
TME IMIYILD SOILE CLASRINICHTT
STETIN

NENEERRIRISENSEs AR RN iR NN ERARERNIERRIARENINNENIRINNEIRININNNINNERERERNERANBNRRERENT!

"Y\ Wahler

Associates

TASCO CHEMICAL (oL PaRATION

EXPLORATION BORING LOG | BORING NO.

"—

L__:-mtct "3.:..,..._.
JCOTOYH- | 2 02

SHELT WD. 8'6




e ?”

ceec®rs0 7/2/87 l
BORING LOCATION SASCQ Cowd gD 1A (U/: ;Q/& AT A GROUND L.
DEPTH/ELEY. WATER s p A COVATERE 1 f"““ CONTRACTIR HL W C¥ILL I8 G TOTAL DEPTH 2/’5— :
ORILL RIG o meE -1 | sorinG oia. 4 7 | DATE DRILLED 5-10- D7 LOGGED BY RG22
soit SaupLE | PR
CLASS. DESCRIPTION pEPTH NO. - REC. | HODE REMARKS
H 1 " 5’: Zﬁi
o Ll L 0 — Dfzitl wrrr 4 l
=L 005 Sarp: 1ol brywun, - A
-~ ect o o ] 4
= \ LG Lunza - »
- ‘ F(.’.uu;';hﬂ - LO- 2. 25‘//ﬁ ai'
- 0.5 = &, =", C&A’)’ T 6»0:«;&1,/ - (Z_ ( j.c P C‘q(,/u;n;‘ MeeIrs
:_CH G < /‘50/57; <=2 avdd "m)o,{y“”‘<~ 2_: o Samp er(fms) h
- o bt rRAsieiny o uﬁ 1o/f . l
= - AD S.0-4H. 5 CHASL '
= - <
- N »——"‘ P l
3 4 s~ .
= DTS-I . SANDYC LA 3 :
- . D e moa . 15}
- TOY iy e z;..,nj/~ ne e 7 S.0-65 OCmS l
- /"'/'f -~ :{; ;. /”,‘f‘ ?'_1”;*./( ] oo /F!"_
- Clhenspn, SPARA S-EP PP PR B (SRt 1P
— ) ‘C/':wfvrr/, 6 — /2 -
: - |
—C/ 8 AD l
- - .
— 1.5 - £5% Tharie ey 10 foo- 15 Cms .
- [P o - /
: s \'Q’N‘g‘[u\-‘).»*’ fq"C"Q.'J‘_"v'«:: - [?‘.{ /—3 n P l
- ' - ) .
- 12 3 '
- ] :
- . AD l
- 145 -
e /“/ooj {O f" G_/?/‘Urg / ,‘ﬂ}f)' P =
- ool . LN I
- 0% s
- revel =g %&/mi s 2“’* - 15.0 -15-5 (Ceag
- Sy prezep— N4 TOOIQ, : . t
- = ' e p— ]’,{- F -
- < £ - Q_‘:; o
[~ 16 — X
- - z
- - l
— 18-: AD -
- - il
-l 20 —
- - ; EXPLORATION BORING LOG | EORING NO.
B A Wahler TASCO R s CAL Ccor Ll ATION '
PRITECT 40 SMEET w0, ».g
ASSOCIG?E’S 3CO-1 OdH 1 0r 2 o




ORING LOCATION v GROUNG EL.

DEPTH/ELEV. WATER DRILL CONTRACTOR T0TAL DEPTH

BRILL RIG {BoRiNG O1A. {oate oRILLED LOGGED B8Y

soiL PR /

CLASS. DESCRIPTION BEPTI s‘f“;'-f / REC. | MoDE REMARKS
. Rao|

wy

TT]
O
A

[ RN
)

LR AL

/XL;.U‘V//"’ N
typ-20. 5 Cn et ¥V SO CurT
- =z -,
ze S eI Gravel cleyey <,
{}_’!?.’:"‘.4”’ 2 raIn ,:‘ (e %/ law iy
Jravel , 20 "/uClnj}

4

20

2o

Zz/.5.

{[lIlfflll([lllllllll}a‘!lllllrl,lllllllll]lTTTI!IIT,[lITIIIIil]lillT1IIT]TII‘(Iﬁl]lllllll“[”‘

- yomec Pe pTH

28

34

36

38

40

-6

Leptrrrpbiniuenthoro b s b s s by st b o g

200-21.5 (mS
215 7(3«»«:*»-:&“1/?_

bof:/’\$ buck b "{QJ
o Th Comen T grvT

DATA O THIS LOG ARL AN APPEDXIMA-
TION OF NI CAQLOGIC AND SURSLR-~
PACT CONDITIONS SICaUNE T UNFOR-
MATION WAS OSTAINLD FROM INDIMICT,
DISCONTINEXZS, AKD POSSIBLY DIS-
TURSEE AAMPLING NTCEISITATID #Y
U OF  SWMLL-DIAITRER  KOLXS
ROTARY AN NASM BORING BOLKS RaVK
RIETEER  CORPLICATIONS 1¥  THIS
[ 20 OF THT WARD TG USE
DEILLING FLUID AND/OR CASING 1N
ADVANCING BOLRS. .

THIS LOC JEDICATES CowDITiONs I3

TIORS AT OTHIN LOCATIONS A O3
OTEXE  DATLS ARY MATIA LIVELS
SHOWN  ARZ SUAIECT YO VARIATION

THIS WOLX WaAS LOGGED 18 ZUCH & wAY
A3 TO PROVIOE DATA PRINARILY FOR
TRAISE MaKosks aND  ¥OT  MRCES-
SARILY FR THR MAPOSLE OF $PK-
CITIC CONTRACTORS

TR SYRATIPICATION LINES O Darvy
LUTERYALS REPRRZINY YHR

TYPES, AMD TMR TRANSITIONS MAY KX
AL

2011 CLASSIFICATION QMOVE OF LOCN
AKX FIILD CLASSITICATIONS BARLD ON
TS UNIZIED SOILE CLASSITICATION
SYETEN

Pessprnroetppenreosa by oo ee v berrgerr oo e b eeer beeeeado

‘”Y\ Wahler

Associates
e

JRASCO CHENULLL CurFon AT ons

EXPLORATION BORING LOG

BORING MO,

LALIEEASLL

sMELT no.

.

SCo - 7ywid | 2




ey

- SN mE BE EE O WE Em

ce 6 = e 7/7'/87
IIRUNE LTATION D 2508 Z cr e~ CAL CunPonfTions {saousg £o.
DEATKEELEL. OATEL 227 C /ot wsTE ACT| DRILL CONIRACTOR /4 € I DRILLING TOTAL 22773 27,5
29ILL RIB <~ LL.z2- o2 1EO0RING DIA. & 7 ]ous ORILLED -/ U-§ P LOGGED 3 Rl
st saupte | PR
- P B R il Bnd e i
cuss. TESITEIFTIZ DEPTH He. -~ REC. | HODE RE¥LELS
. AR Lt 0 Lretblwsr T s"Avéc‘l
ot .
= S ST Ie ZheL LAY June] T Al
- o SNo Ty 7o el - - 7
=3 :/"~._\‘ s 2o aprt g - - -—
- - - - . .S 2=
- S & . - e - (q:t-pf — }o B —
- ' D3 7D S S S Y - /< Coliforne M,Jzﬁﬂ’
—-“’__ RS o :r‘:z - (a’-] a— P - } ~ :
E : 3 75 Sampler Zcme)
- 3 hu
- e /Lot 1 3.0-945 €m5
- 2205 sefuClayrmrghd 7 15T p
- . e m e . ' - . L™
- = ‘t_.»"_;.‘ic_ - ',;v’syj(\j‘s;oa/; 4_: fz A 15
- BT A '":"J/ oo s "
e Ta L gt v “,‘ nuf “r‘/]( . 1~
. w ) sl s — - 3
E . /- L €.0-5,7% C'/‘H_ﬁ
— nd i
- €T Towe Don ma vy pealioen - -~ >3
- Co Tz g Bweelen g, o0 2SR
- — 1Y DesewT onyldain 6 — »S
: -7 St :
b -
-l .- AT
- 8 - /L”-/
- 103 10.0- 112 cMmS
E | o el sy : IS p
= ST T TEALT eI LAYT S TS " N —
- —— el 3 fY Cy
- iR e NV DTN SR
: :5:—1\{'@) - '..‘r:;' ?:)Uf 7o =1
- . T o Grewvel -
- SEIC Srees i, ) 1123
= - "=, lows -~
- {'/ < - Q -~
= 3
- 14
- = iS0-14.5 CMs
- - 2 o /
- - - e
] s 2-T T- Crers-lAT LA -
- ALY - g IaviTesl . Zoug 3
o A S BT I S 11 3 AL
e — i v “tee - SofrTOfRrm: |18 3 Y
- Rl Tl R e y -
- ) o~ -
- 7
- 3
— 20 — J
“;\ch-_;er — EXPLORATION BORING LZ3| BORING KU,
av I ST CREprr sl Copgun, 4190/ PeojECt 40, SKELT wa.
Assccicies Jco-rugit | 1 e &

‘@-?-4



s0RING LOCATION GROUND EL.
DEPTH/ELEV. ¥ATER iaxm CONTRACTOR TOTAL DEPTH
ORILL RIG Jsorine 1A Juate orivLen LOGGED 8Y
PR
CSLU;;S BESCRIPTION 0EPTI 5“;‘;“3 _ REC. | wope REMARKS
. - RQO
/ZLV/!/M ‘2(,. (..,1
- i u- 25 SADY CLAY (Cont) |20 3 2o 7 "/ 4.
L 3 26 IS | P | 205 Ternminal® j ’
= o2
- - - < -
L - —— . YO -
- 2.5 - TOVAC 7> p7# 2p 3 wmmmm’f‘j 3
- - -
- 7 2
- . E
- 24 — -
= - ]
- = =
. - -
a = =
- 26 — —
- . .
- - =
- 3 =
[~ 28 =
- 3 .
- - -
— —d —
- 30 =
- el p-
: : E
- 3 -
- 32 = —
e -1 -
N . -
: : DaTa OW THIS LOG ARE AN APPYOXIMA- -
d - TIOm OF THE SLOWOGIC AND SUISUN- -
- — Falt CORDITIONS JECAUSE TIQ INFOR- —
P — BATION WAS DSTAINID FROM INDIREICT, —
— DISCONTIMURS, AXD POS3INLY DIS- o
- 34 TS SALING KECLSSITATID RY —
b USE OF  ALL-DINGTIE  mOUEY .
o oy ROTARY AND WASK BONING KOLLE MAVE
- - ConrLICATIONS  Ix THID -~
. - REGARD BTCAUSE OF TXZ MLLD TO V3§ —
- - PG LD AG/0 CASING X —
— ADYINC (NG BOLLS -—t
t _'_j TUIS LG INDICATES CONGITIONS 1N :
- XIS MOLE ONLY ON NI DaTE DNOI- -
= - CATLD AXD RAT NOT ARPRLSINT COMDI-
- — TIONS AT OTMER LOCATIONS AXD ON hn
- 36 OTKIE D4TIS M waTH LaviW -—
= -— RO JRT RAIECT 1O TARIATION. -
- 1 THIS NOLE ¥AS LOCSID IN BUCH & VaY I
- -1 AF TO PROVIOR OdTa PRINARILY TOM -
L. - DRAIGN WUEMGILS AKD WOT AGCL- -
- d MY FON TG MARMCS OF $7E- -
t - CIFIC CsTIACTORS —
o - TR STIATIFICATION LIKES OX DEPT .
- 3 Kf':"&m&‘{:f’m A -
. 38 ~ TS, A TRt TRAKEITIONS RiT AR -
- ) GRADGAL . =
: : BA1L CLASSITICATIONS MOV Om LOCS —
- ARE FIRLD CLASRIFICATIONS RASLD OW —
= TR ONIFIED 0L CLASHIFICATION -
~ - e .
a - ) :
P e 7]
— 40 — -
[ ——
W Wehl EXPLORATION BORING LOG | BORING KO,
Chiel | Tagcc) C HEMICAL corpon ATION R T W | 57
| Associales [Scoroaw | 2 v 2

’




crze T s 702/85 l
EORING LGEATION JAZen mwré M AL ot Lyt ATIUN CROUND EL.
DEPTH/ELEY. WATER //0T€A/(Wf«?¢$‘»€f{}lﬂﬂlu CONTRACTOR HE w Dl NG TOTAL DEPTH 2.1, % o
DRILLRIE  ~an = {5 Jauamc DIA. o ]a,ng DRILLED G -7 -D 7 |LOGGED 8Y /L6432
SoIL saupLe | PR
CLASS DESCRIPTION QEPTU o - REC. | MODE RERARKS
OrRILL «HTH 67 AVs ?'
- O0-0.C-Ev i 0 —
- = x O0-O. T EvrpysrTION - /OYD
= o 18 <" OLGANIC RECIDYE - ]
-0 R ‘,'"i"r"'/ Clrqitathfie . Gelatirnys I 10:2:5 ey N
- o1, . -
- Astisodomz, st T e 0.5 plealforna Aol
- e ALLUV U 23 - {5 Ssmoles (“CA:.)
- O ETESANEY CLAY ) dave 7]
E | Proan eosyting wovy 2o, ~ AL 5 0-qs CM8
oL o ‘mf"a:‘fbrot“. plaemiti ™. -
- 2 ¥ J o {S—
- ‘mmﬁ‘j ocdomut wiTh orfanI - - . P
- Ve pors - JrRc <
o 4= [R)
- =
[~ . AD
- ] 5.0-6.5 CMS l
|- - / &
- 5
- 4 2-7 L= P
- 63 fo2 = '
- 8 AD ~ l
o - I
- o 105 10.0-115 CAS
- [0.0- predepte filegme T4 3
- ewriee soclomy: s cotichepers| o f¢ M L2ip
= levvs, 7 3 15
il 12 O '
powee - Y B .
= . AD j
= 1305 -15.0 Gr /ey Sand; ] .
— 3&.—”2:‘9 flirie vy Bt 5 V\' 14-:
Eagoy oy, IS s E-rj Zavf = ..'*—*" -
e I ST S = 0-16.5 CMS
- T L e, kst adeng - /s "~
- 1rs| =P
— 16 = h=
E 16§ -2 S5 Samurctay- 3
(L.~ CLAYEYZALID - aranynyghoi 3 l
o T, Cfr,'-{) <o Jﬁa\p ‘wv’j E AD
— Lo 7o /4oclerste pissre s |18 3
- o) oins - '
- =t
- -
: 1
W ( EXPLORATION BORING LOG | BORING NO
A Wahiler CO Coutopr im g
. ~ ooy . RS - Y PRIIECT NO. SHEET NO, >
Associates NGRS 1 s 2 ~




BORING LCCATION

Saved ( ConT, )

199

R-6

21.5 - yorAc

IRRERE IR SRR EARRARRRRARERR R LA RRERNEE!

{IIIIYIIIY{!lll'llll’ll!flilllli}l’lll!lll'l{illlllli]l!l!l[l]

DELTH7

(3] ra 38
[ (o)) £ Ny
NS ERNEES SN RRE RN ARSI ERNERARRNRN RS RRERE SRR ENNENE NI NN ERERENANNISIANNRERAAN)

Ny
oo

W
o

32

34

{98 ]
()]

Lo
[o 3

£~
O

GRGUND EL.
DEPTH/ELEY. ¥WATER lomu_ CONTRACIOR TOTAL DEPIH
ORILL RIG | Baring 014 [oarz oritten LOGGED BY
SOiL .
PR .
CLASS. DESCRIPT {ON DEPTH 5‘;‘(’:‘5 REC. |moDE REMARKS
. RQD
ALL /v o
(6.5-21.5- Scm(}\f C""f/C(' 20 20.0-2/.5 ¢€MJ

21.C fymzua?ﬁ:
.éo(%’ . ’
boring hat

wTh (€ VV*-‘%“"‘

DATA OF THIS WOC ARZ AX APPROXIMATION OF TR
GIOLOGIC AND SURSURIACE COMDITIONS BECAUSE
THI 1WYORMATION MAS OFTAINED FRom IWDIRECT,
DISCONTINUOUS . AXD POSSISLY GISTURSBAD Bam-
PLING NECKSSITATED BY LOL OF SMALL-DIAKTIR
NOLES  SOTARY AXD WASH BORINC NOLLS BAVR
PUSTMER COMPLICAYIONS 10 TWIS RLGARD AKCAUSE
O NE WD YO 51 DRILLIRG FLUIS AN/OR
CABIRG IF ADVAMCING WOLES.

THIN LOG IEDICATES COWMDITIONS (¥ TWis solX
ONLY 08 TRI DATE INDICATED AND MAT MOT
REFREELYT mnlm AT OTREN LOCATIONS AND
o gres AN VATEN (RVEILE SuOMS AML
mﬂ w nawm

THIE BOLE wAS LOGGER ¥ BUCH & WAY A3 1O
PEOVIDK [MTi PRIMARILY FOR DESICH MOAPOSES
AND $OT WECESEARILY FOR TIQ PURFOSIS OF SFE-
CIFIC CONTRALTORY

TRE STRATIFICATION TINEE OX DEPTY INTERVALS
KEFRISENT THE APPRCXINATE BOUNTMRIES BETVELS
NATERIAL PYPLS, AND TN TRARMITIONS MAY AT
TRADUAL

BGIL CLASSIFICATIONS SROWVE OF LOGS ART risLh;
CLAKEIFICATIONS BASLD OB THE MIPIRD SQILX
CLARSIPICATION ¥PRTER

il U”“’
GravT

EESNRERRNR

—

Jorr b b o o e o oot Lo s e b

W
AWahler
\A,ﬁ?sictes

TASCO cHEMEAL ColePORATIHON

EXPLORATION BORING LOG

PROJECT XD,
TCQ AU

R-8

SHELT WO,
2 o'l

BORING KO,




B 8 21, 550 5 i s e s e LT 0 e ..

RING LOCATION TAzco (-\!EF\\EAL CorP. (T ~edian of Cedral €x3. GROUND EL.
DEPIH/ELEV. WATER sx. - (43-H~3})_IDRILI. CONTRACTOR V£ W) b"‘\\‘."\jy- TOTAL DEPTH <
BRILLRIG CME T BORING DA @, e [oate oritien 01 Ave ®F [roccen sy o7 9
soiIL SAMPLE | PR
CLASS. DESCRIPTION DEPTH NO. -~ REC. | HODE REMARKS -
20-1lo’ SAMVDY CLAY ' “yo» ..l -
. . SN, q 20
:’d—j Rlae kis\ \row'\L&’)’R 1/5 v o A= HA AC‘&._{,G Lriller
L:’CL \ Lom e -] wibal - Helper
a\'““"‘\ AT 0\\'\\ O reeaan -] Ad
- Armmes. ~ vamcing Lole widl
- 1o -2 47 G’RA\/{.LY S4mvn a‘r_\ 1.6 ko\\owz\z-\ avger:
o <> T_k./e\.\r—\.tlc‘ TR 4/:_3 , ™ T-L7A -?:.\e:l - T.0 Sa..-\?\ ..3 w it . 30 .
:-S"M NP ?\us\,‘-._ 5~ A S amd :.‘-\gu\ 2.0 — fﬂ"\{ “vouws core ea- \f",
- Cearie « orea. I\ 2 h - med Wil dlear e Al
- e ) 0d. arddin - ‘(u\esLlo"; 25’
| ' © T rave Jar, - er=e -l
:—__—Jhca‘ dewie Lo Ae—te 334; '\, ‘“‘5 ' - T z C'\cv_ |
:_ C"}ro\‘_u\.\( towd BAS&\ ! ! to _3 2 { ee-1o0 R~
- Te-11Lo0o' SanvDdY CLAVY S :_r'& —_ T o0-g.o Roa=o l
CL Aty - 2 S }
E tive B (€73 ~90% Yones, -
- ed Ao il yagkic v dltdane, ] .
- oot o tig A NRAMILICR 2PN - I
— Tee - —
- - ““'““‘ ) rewmdad otoiband |00 &
I~ _'\\L\\‘(‘“—"/ e l;!(\_\) Ao, :_\,_3 =.£ .
- ’ ’ : ’/( ~% o’ sl 4.;3(1— jr.‘-.‘l,'.-g
- - 2 £ y
o - \ - ERE o "
- :_ C.o-7 _( _Sl'j\‘.’ Yra celer 2o » 8.:}’ .
~
N ; i
1 : -] 2.5 R.O- 3.0 Rua ¥ I
C ~ _ z
n :JT"A( 5. -
- 3 l
[ ~
E l0.0-: -
- . 3 n
. - ‘o ~20.¢ SANDY CLAY L. olive - ,l
aro- Ty = ~ ~
:CL N f(-‘Y /L>J~io~‘¢‘0% #’.‘-«.esl :{—T__{ :f B -
: el ?\a"\“‘lﬁ f 3\33\-\\' A\\A'\o.-\f.y ‘20--1-4 25 o
I~ E‘\“‘\“l Yo wei 'xau Lwese - e, :
- J 3 - = , ~AD-30 /o —
p— A ~. 1004
: Saw l*\—:"\o COarte -~ o‘ra(—\gé (n—o;'\/{, j — 3. o’ .
ﬁ- o Vel oA rosades caqv:t‘> soh “ 13.0- i ) )
— - N \ Al \ ! { ‘8.o Ru'\ ﬁ'
i o xu ar So rsended | tom~e Fe \Q.o-: +-c 2.
- Lot = - - - >
“ - S¥ain'qa, and Ccn.\mas')vxo Cement . 2. £ 3
N " wo Pler . JA;«?. \ t R ) j -
[~ ‘ : ’ — -
o .
- —
E— o O =
- , = -oa
15 .
t 123 \3,. 3 wmore g_\&.rer’ : T_?_ 2’—/{ -
E less sawd. - e
: _ ’ . |e,o—‘ . 8.0
. cl .8 18.F "fl‘“"""“f o\ = ~a o B2 1-)
L"“ﬁ 7 - - —_—
= - \ O I8. 0«2 1\.5 Q""‘\*S‘
R - .
- .. J-a 54 %:;W
— . PY-No 2 { g G 3{’0
‘Y\Wohler EXPLORATION BORING LOG | BORING NO
Ass Tasco Cwemican CoRPoRATION —— :
OCiQ’[ OJECT NO. SHEET NO. T -
| odlates Tco 104w \ oF R -3 '



BORING LOCATION GROUND EL.
OEPTH/ELEV. WATER " [oRiLL cCONTRACTOR TOTAL DEPTH
o
DRILL RIG Jaonmc DIA. ] oatE pRiLLED LOGGED BY
|
PR
soit DESCRIPTION peprh| SAMPLE REC. | MoDE REMARKS
CLASS. NO. RQD
o -%o.6  SANDyY CLAY ¢ (co-d) - T
— DD.O': 3.5 HA
r_tl. 266 ~314y GRAVELLY Sa~D :"“’\ -
—————‘\ N v X! = (“Ak} ‘- SEhe avgels jr:“émi
R e AN RGP P R I ‘
; St E oy~ YT e cand X'I—\v. s 2.5~ 33 2 RonH €
= COalze ~ a Frained n
[ ?vo'- lo v-\ocl- b.o-_—_ - & -
: 4‘17‘{«(\ ~G (le,‘_as D# vcr; 300, - - I/! -G ol 2]‘0.’»\3 waler
E r_.at‘rd > J.suk tov. \A¢ / Fc (‘Q e : _wkl\{ f U e
o Servrereal . ' Z 2r.c-38.0 Ro-TFR
: : & }1‘1‘1'5_ i‘ﬂ—-\é--: \410“7(—0-\
. _—,.4D-:__r— H 7/ s..:‘:<r5 "9*“&‘\4:& -.
E 24 x -32.8 c.\q./ lewe — -.5 -
CCL LEL - 2 & Sivyy SAamd 3 :
E DJS“/ /'r{\ Sy LIO TR 7‘/2.3)'-'39‘/0 — 28 E
:SM ¥"‘CSI\'-¢\-—\ ;\“»{'L S~ Fo o Su-\).‘ '\‘é-o'; N - S—MP\E"— Slected ST
- }__ — O -
E MM o-z j:t\ - é_ , Pc‘r:'—\ “’“. : <o \\L - A"‘ Alf.(a—\t‘ ‘«_S:.»—.¢J :
[~ :—(c et o\ toawleed : (‘u'_\> ] il X S“—;;s“,"eufé: ThEe ‘:J\'
e h'reovere &,
- saer o Satyremel . 7 -
i1 oo -
E ~ Somme thin (-\.0 -0 o:) \evser El- %) ] -—[ ?06.0 -
¥ oete, . . ' = -
. ol = . 28 o2-23.0 Rua®g -
[ - z = -
= c 37> . -
- S5 -2 SicTy ;,f./ub/ - 2 £ 16 - Nyt T
b . . 250 — - gl
CsM | Graveley Sitry SAmD Dos, “e berv s 84 =
: ~ L . &z /" s : / :
: J,«__\ T~ /\«./ 7’."\ /Z) , o~ 2 e ’/c :1 —
E et eeieen ] < =
o tand Jkt"\c"‘o Coalse - ara eé ]T‘\E %_/ 7
[— m~cd cied- f?_ <o b rou.\&:é o% 1z 0] 3 —
['_‘ :-_..tg,iar e p -z :-/o ‘ ,.a__,,\ . : - :
o ) : / . - —
. 2 TN 0 A & F‘ﬁ g\a\-\‘..g and Ceed o b—— 32 o ! -~
- _ P . -
- weT, o (Gravel s co-tiad ] ViR -
- i -t -
— o leo '_e:> 340_:1__\« 7;_{ 33.0-28 o0 R.;-\"A—‘[ —]
- 3 25 7
E - -
- 153X - 4.8 samdy CLAY L D 4 - -
- -
— L Pream -\ . - —
= = (s 6 /) ) ~Go-Bo ok 3607 -
: T ‘ne s 1 mLA lactia See Yones e:? : ~ (< f/( - :
b 3 ?\&S'\ k)} slow 4. taleaac -I ne:‘ : ! 2 { :
- ‘ .
: *ou‘gL\-\ts'j , ~aAo0-40 "/o SRV\A # Y : :
t me u-'\-j;:qx—\&é (59-—-& e—\qo\xr : . i -
3 .
- ;‘e‘" Fz e~y ) fo Cewewk ;e e — 380 e
~ i ?e“-fus‘ﬂs | Wes ':"‘\/ o 2. < 3g8eo-43%0 RJ“*‘OS
b~ . - .
[~ - - - < -
o 3T I~ 37 2 ja-«g n¥ - 2 -
ol ‘:’kék\.o—\ Yronwm q‘:n.ve et ol ud _T"
W -
A __ - EXPLORATION BORING LOG | BORING NO.
ASSW.GhIQr SAZco CremeaLl CortoRATION PROJECT NO. SHEET NO. I -2
OcCiates .o 'oaH | N 0F3

[ SR,




w 'b;;ﬂi

II'llflrif!lilll!!illfllli_lll'il]lllfIf!ll]lllliTTf!]Ilil”Iil

CLAYE Y SANMND

“Yo-45.0

DL:/,_.g. b wedin red s,%w'a..\.c -

8 flNoue wit o ~ Lo Y ol sud

“o 3. ~e2; 473 - 4B O semd wlll

K> Yoo, /
QO‘H—Q-—\ Hele 4R @

AR RN NN RN RN ER RN BN ERRNEARENNEEERERNERINEEN]

GORING LOCATION GROUND EL. .
(oEPTH/ELEY WATER JoriLL contrACTOR TOTAL DEPTH
ORILL R16 feorinG o1a. | oate pRILLED LDGGED BY
4] .
sott DESCRIPTION pEpH| SAMPLE | Rec.{wooe REMARKS l
CLASS. NO. R0
< - AN LA :
a z - 4.8 MY CLAY o= 16 2 S fua l
C ot 7
: CL— ({_Ov‘l > - }
- 200 20T mere awd, .
o 1g e - 38. 5 Sand ieag -] - - l
- . - "
- 4o.a ~ 43. 5 ~e:'/;zl¢7 o T 2.£
- 42.8 - 43.0° SAMNDY CLAYT 1 :
""" - 1 s
C QR‘.},‘.L-\;“ (o va‘r/;} CNBO-T0 % - '
- 47 .0
’:- o {'"‘C‘s ~ed o\ 'ﬁ ?\M\ e slows u Voo 430 ag.0 Ro* \_
- ,u et leame to UDm & }y..eA 1o Wi: 3\.\24— : > {"
- — ‘ww.\vwsg .~ ce0 1T\ @ o oo 4o cvfl
o J o-10 Yo Xie -4, - ; ¢
- TN
e - 7 meblom - 3'0“ "\eé toaw d (QCLASN:M&K - 'Z.{ 3(0?\ ( \ ea, N
n rgﬂ,:it.} rgop-\r a&*ngeé round el -
- ¢ . J =
: = Fé’. Lo ey, + cﬁ\ . - )
[ | \ s ) 3 BT 4% Ovm ~ 46 0 waler comine T
™ secr NAVEY - 4 i . -
- s 3 > L , . 2.( VR e NPT g (S‘o\} -
... i Yo moe Seriuiows . r.}'* 1 - /
v P LR PR i \q
F—— ! » 3 P
1 C =& 4%2 -4 3 sess’He gl .
— 432 - &4.57 C‘\A‘{l vef]- “4¢o 48 =3 erM”""“-\ é I
S\ .:“V\‘L\‘ Q_“.\é &7‘ \\ w\}
“~
245 -av0 SMA/, clecy w in
[ '_(.'(‘L\’t' rrave
< N

Aot Huwﬂ"j T TN

T"-W\.e 3»-—0&'(“ —r"

Bevi. ~e ;" e }_ hole
VR SN 3.‘00'\ ‘o 3
393‘.\(5

DATA OF THIS LOC ARZ AN APPROXIMA-
Tiow CF TEX CEOLOCIC AND SUBSUR-
FALE CONDIYIONS BCAUST THL 1NTOR-
MATION WAS OFTAINED FROW LNDIRICY,
DLSCONTINUODS, AXD POSSIELY Dis-
TURRED BANPLING EELXISTTATED Y
WX OF  SRALL-DlaxyTIN

MITAXY AKD WASR BCRIBC NOLLS BAVE
FRTIRS  COMPLICATIONS {F  THIS
HCARD BECADIE OF THR WILD TO USE
PRILLINC FLUID AND/OR CASING 1
AVABCING BOLES

Wik oG TUDICATEN COmDITIONS i
TEIT WOLE OWLY O TXE OATE f¥pi-
CATES AED KAY NOT REPRISIVT COMDI-
TIONS AT OTREE LOCATIONS ANG O

YARLATION

THLS SOLE VS LOGGED 18 BUCN 4 WAt

A3 T0 FROVIDE DATA FRUNMABRILY MM

] cmee mersn am wr mas-

R «mummmam-
. ¢ errmacRs.

" T sTRATIFICATION LIGE3 OM DEPTR
KEIRLIRNY APPROEL-

128
TIPS, AES TRU TEAREITIONS SAT &5
GRADOAL .

SOIL CLABSITICATIOND KNOWE OF LOGS
MEE TIELD CLASSIZICATIONS GASTD o8
TR OWIFIED SOILA CRARSIFICATION
SYSTEN

\}\ Wahler
__f\_ssociates

(nemicat Cordok ATioM

EXPLORATION BORING LOG | BORING NO.

PROJECT NO. SHEETY NO.

T -9.

X F 3

Jco o4 H




- WEE e E.

Lo

BORING LOCATION TAwo CusmuAl (ory. }I‘ Ceouwtval FXprestwn, Median

GROUND EL.

DEPTH/ESEY. WATER 23 €% [ 0.95 ick-vp| gRILL CONTRACTOR

Wrexs Drunve

T0TAL DEPTH Sq <

(DRILLRIE ¥ a., cwe 1 £0O0 |BORING DIA. ~ (4 o~  |DATE DRILLED |4 Avo. 8% jLOGGED BY (D 0
: PR
soit DESCRIPTION oepTH| SAMPLE REC. | HOOE REMARKS
CLASS. NG . ROD
) Arriva d om s."\ .

- 0o - ~1 < GraveLey (LAY © 0o — RD . ‘ e dree,
: . Sed -v? e~ 4 enu)

" Z 3% .
[: - er‘u« ?i?r'\\-m(3 q.3c -
- 3 YIJJ’} Dewa ~ s Vlen .

e N

- 1o Rickard - Helper .

- -1 T - Melner E
" -7.8 7 te Samdy CLAT - N ! :
: d el w'\\ o b -
:C{ O oy, 2l - rotor 1372 " {riccone :
- / 7 bt T -
- - -
- 40 — Bor vy Fo” -
- . .u-& (N -
- . at\joe YTrom Wel o -
" - VAR N -
[ - =
— (] - -
E BO—E — 80' tav‘oo&\ﬁ E,
: = .
: E 2
o 3 -
o o O wd —
= -~
- . =
:.. 2 0:— E-ab — :
- . =
- ~e - 20.0 SAMLY  (p Ay ‘E r"'—f-“ ter 1 ¥ s
:-C( I‘?.D—_- :
= - .
- b -
- 1= b3 - 3
- io o: i _E
- - . -
- - ]
:"“ :a.o: ;-:
» - .
- = :
o = MW
™ . J=-4 cze T AL -
- " 1mo o- 2HO CEa D ) 25 o -]

\4
‘}\Wchler ] EXPLORATION BORING LOG | BORING HO.
As ) Tasco Cusrmicar (orPoRATION PROJECT NO. SHEET NO. T-24
sociates =20 1ohwW | | 0F 3 ‘




S

BORING LOCATION

GROUND EL.

DEPTH/ELEV. WATER

JoriLL contracTOR

—_— TOTAL DEPTH

|
gRILL RIG {BORING DIA. [ oATE DRILLED LOGGED BY
soIL saMpLE | PR
DESCRIPTION DEPTH REC. | MODE REMARKS
CLASS. w. | A _
10 a-2d0 S N 200 ) 1'
- 3 RD
- : i
- >y —
- Je-5 '
:_ 240 — 340 (.22 '
- - _|
- o puy
- o -HE P . Clayey LR a
[ < :50—]
C Jg-1
:. o0a 7 .
- - brled 1o q0 o’
- E Tsialled é.o”
N . steel casiw ’
:"' Ino s a ? 4@
N " 4—0-0' e~d Fuskec\
: : 4‘9"4"2.'0’ .
L - 3 .
- . E,g Toslalle jraa't' Ype
; 2+a-;: o 38 amd ?\)aibec!
E E Lole xo“ ,_-:.'X\ M‘% )
: : LU&?(& £~ bﬁ%g
u - ce ~ead G ~ ‘260}13:
- 3 )
- () = ”2"> A0~
: : ‘E—q ,\.}OJC': A;;'-ug‘é Manesm),
- = ((?— Aaé-) P c».s,'...j/
~ zg = was gl 52l ¥ H0
- » R+ -
C 3 rMen - »? {tal e seai
» - wa. o aemed.
- - \;-IO ¢ ]
:;..._ " . 40 5] PN
W
AWahler | — : EXPLORATION BORING LOG | BORING NO.
ASSor; Thasco Cuercern. CowDoRAToN s —
sociates ‘ " I R
L\—k JTeco togH a2 0F 3




Py

repomres

/

[ BoRING LOCATION GROUND EL.
pEPTH/ELEY. WATER . J DRILL CONTRACTOR . TOTAL DEPTH
pRILL RIG ]BUR!NG DiA. lDATE BRILLED LOGGED BY
PR
soit DESCAPTION peprn| SAMPLE REC. | MODE REMARKS
CLASS NO. RQD
Hrrry woede ~foT14M
- 2o- 7.0 - Havey Samel ComT) 1097 S Ae(‘ ’*sv) “y rkr‘:r : E
— e -
o - N J& ixca L .
E = .M’u.; driliue wiit ? /;_ .
”'é(- DATa OGN THIS LOG MRS AF APPRIXTMTION OF TRE j tritome Biv. S”—T\ % -
C et con vt mﬁ‘ug;&-}nm - wI e S}\ A Sgoo« su.»,x”-
= I R TR e o Vne wdn 2875 C0" bears!
o MLES  ROTART AID WMIX RMBDK EXAT BV q R« o lub-es(s-— Yy bermed &+ -
- S S S . o |ue ' =
- TSR 1n SNARCIRE HOLES i BN ;’o oR B3, et ) . -
- :'ﬁ ta‘: ‘?:":Aﬂi’: ma‘%’ A’:nﬂnl.\xrmmu : p\ -3 9 %a—»-“?\fr is drice~ B :
" BAMRLSENT CONDITIONS AT OTHRX LOCATIONS KD —d -
- umnu"mn.‘ﬂ: MATER LEVELS SMOW AR ) R"& 77 w (B0 th, sl bame s, O
" wancr 4‘40 . :r [ X2 3{..\\_“ 30.0" e -
- THIS WL WAS LOGOKS IN SUCH A Wt a3 10 Q\'S 8 (4 t" -
o PROVIDE DaTA PRIMARILY 200 DESIGR PURPOSIS - b lows . -
- AND BT FECISSARILY U8 TR PURMOSLS OF 3PS~ -~ oR -
= CIHE ComTracToRs - R-G 1] l. e &y o -
: THE STRATIFICATION LINES OB nm&rrmau - s er a8 eV e -
L. hichorprlii S Tz TARS TS w3 J e-3 A Z.° $'~~-}\>\t Lot sawsed N -
: SRADOAL : &_ 6 12, % [\ ~ no rero-reyalt [J’{T‘) :
| $G!L LLASSITICATIONS SEDWK OF (OGS ARY TIXLD Afé > ——
- CLASSIFICATIONS BASID €@ THC (MIfIRD 50118 " SRR R0 -4 DeNer gerewed
[~ CLASS(FICATION SYSTEA o ) VE skl el e $~~?\c< —'
u 3 R-2 ~ :
——— 447 o - e ¢ SuTY GRAveLLy SAMD R 430- 487 preve ]
- . ~9 24 S wemend
. S P T R (\0\{&4/1\). ~ (oo Fi-eg 3 Ly DR, s\tr 3
MRS /f" 3 J - R».\O 39 v ]
- cor wNezt e - 439_4 \ S Mole ' Grencel —t
- -t ~ b0 Yo Sand , Tiac-lo R ay s I o
IR S 1P : O R-w | go ol deiliag Trea T
— lzar Q*f\?a meh  med fo well 4‘-—"47.{‘9' -
- :~_ fnzen , z\)& rec-ded Lo gob ane «\9.“ - as.¢’ SamPler retTocal o
o —..2(,:/ recve !¥'swk-3!a\v\€a , 7 R * nole. A= wot saced
- -~ v -
- sl " . : . - Z
" [ ‘v>.mr M oe \f/y }:e.».,aa.‘\\-«cg fﬂo—: Wewn CoNS\“RuCﬂON—
Jalpi SE";‘ ey Tow o oéor~ w\é.é- : ” C o
S NN il Jees S
- RPN &3 ‘_e PR-TE W RN l c‘»e--ﬁc o - O - 4q o sol.d -
» Very ldewiw ) celoraded - “% 0~ S48 cloded T
. . G o -
. She - -w-,.;% iocm..5 exet! j
- - SEAL Couve}—
» " O.C-~45.0 3»0% n
- - 450 -4%.p Be»«.\o«:\e__ -
o cro ] 430 - v4.5 Sa~d[#3) 7
- "~ - 4 - g9.¢ B!-\J‘.ov\;{e_'—\
- 4.5 - 59, SANnY CwaN Z _ -
:C..l_- Mcé, A WS ~ s&5>.~qof - 550 - 57.2 UDrow =
- 37 ( 7/ % 1 R-n |20 o el
- oW T. CS}\« S “\a;k,L L\ioozix"es'» -t 2.0 €r -~
- / ﬁ ju— Rt} 3% — -« rovr‘\ 1 cal h
- ~ 2 x_—- é ’6’ j Arnd
L /Q: Am\é ~e - &.; e € & @ — 2.0 I)Q 4 —
E (et v R-1a |44 | Proped 8 A
(e \7, «(_5 \xeew/«; ray Ve Hel - - 830 Am .
E B -NN etrvioJs \ S\r\'\- or f\r«,ugs (r00+ - g\"'f 4’0 -
: toh e Braswwm {36\ l) wo Oc.ﬂr’)' -~ :
: MI'C&,' A - . ! -1 :
-l J “ P .‘.‘8.9: TAD Ter m-’wklcé ho»":-\}, T
- 8-« at £q.¢" -
» 520’ s\ﬁ\«% imciease '~ fand, - 3
- = vy 3
) g e AL R s
= BoMow WNole §4. 5 - :5‘1 e d‘-} -
: . 3;00: 4185 Water l»h_ﬂi-( relvrm _:

g‘{

A Wahler
Associates
————

JTacco (NEMcAL

CekRPoRATION

EXPLORATION BORING LOG

BORING NO.

PROJECT NO.

Tco \oal

SHEET NO.

-2 A

X 0F 3




BORING LOCATION TA2¢o  Cusmicnn (ost-. 5 Cemrasn ExP Hlenraw BROUND EL. '
PEPTH/ELEY. WATER - (S*me"’“é\i _J DRILL CONTRACTOR WO D*’-\\Iwﬁ\: TOTAL DEPTH 33 <
pRILLRIG < pME 1 JBQRING DA g.o" !DATE DRILLED 3 Aoe %7 |LOBGED BY P%F g )
PR
soit DESCRIPTION oepTH| SAMPLE REC. | HODE REMARKS '
CLASS : NO. RrQD
© e . ) Caste - Driller 27359y
L ——— 0.0 - 1 O Samdy LAy o ©— o= Jun 1Sel - Helner
- -, . = —_ . het N T
C oL imeth Blae ™ 5 \TGF:-G.'\ J'Mot\ - o T:; Cor- {4 advaweed
. . o - N “
:_....——-—-b Sf\vﬁt < , [P T-W R 4 f wooé ) e\t - oo n(a e o ko\\ow
- L to - S?}’ LANDY CLAY 3 - i‘\.ﬁm awaer S .
. Croww s black QS' YR a‘/x)‘ ~3/‘)/ 20 ] T_& e S“M?\‘“l s dome -
- r'“&" s g plastie jue ddatancy - e By e CME Continaus
- t‘\'\'\ \o‘)j\\%e-; e~ (S O SA..V\A - Core Sn,wm\er a-’%L
- ?—c-%o coaree -clre\meé '\saor\7 = < | \[‘ -
L a‘“kéet‘. (_M':'K; YVive :Pou-\éﬁ_A ‘o . - 3 .07y tee.r Plastie o
o o T Z. T
- uv\han%u\qr )‘ &\;y“,\m-\: C“rkw‘g : ’T - :;__,__ Lmer'& ( ) . N
: \k{' 5‘-\\0&‘k foo'\ “w e~ cruviov $ : - 2 .S/ ‘ e - x.= Ra= -
. ; r 4 - ]
- ola-r\P, : = - 8. R,)u“ :L
:.- C'ﬂ’ =L AL C—}pv«c a'x \'\'C(LL;/V Lo :
" W p s -
3 E L A ‘]"ue‘s\:av\ ;o»c - T'{ E’E:
: :‘Z— Vo, \' C_L}'L{ . /‘"oc'.. 10 : 2.<
- é“;-ﬂv\/e'\ e a (xow\ S/Qi;"/a\j)- goE ‘o
» v ‘}:'% i\‘-‘-\es ; \«.c\t‘\ ‘{»\a.f;\\?c. ]L.Tc.f«x : — 8 <
[ . ~ ~
! : ",?’);‘.‘v\*c:f ;< 5"/:;, Sa‘\é S X’:,c- .:.. 2.5 g £ -13.£ Row™ 3
[ ~ - -
S e e S LR 37 25
. :.. '\:)\uv\;(‘.vx.nl\‘-ﬂ&\lv\ °<‘or} IOO—:
- damp, -
= o
- <:as*a~¥fg ot ??*« U-Wous\»\auﬁ) -
: 2.0 2.8
o R GRaveLLy Sarny 176 -
- LAY I LY. olue o> Le‘y:/). - 2.5
L = 7N 3 ang
3 : ”?O% r‘v‘E.‘. s Py ?\AS‘\\'L: s‘g\-ﬁ = L 13 £
o ‘I —
. ledaney ) e Yooghnets ) sef 140 T 0.8 T s s Ron®
: (““A t we 4o Learce ujr«.‘t_él : -/
i " ~ot ﬁr“} "4 9% rowal de awaolar, - T3 . < ~15.0" 0.93,5;:
] - 3, )4‘:«35 L\cav7 rax Yo Mo . b catker: -
fve ¢ e
' - (a4 Oéor J_Qmp_ —
k' - 4 16.0 W
. F—1ie=-1a.% _GrRAVELLY SAMDY 3 - W
- . CEG
= oE };e\.‘mr--. L{O 7R 4/;,_):[45’% - :2”/5, Ry
W [ Times 268 % Sand | Tiae - la =N 8 s
- e divem s qral «c& ws £\ raded, |ig.o—
: LITAN roowded ;SV‘D“‘\ju\mr‘ - Fe : - 1q <
E%—_.- s ““"j ! Savurated € boT r.:(ra}‘oec/‘ - - IE. =27, € Ron® g
- C 34 . :
-~ \';U\ , ' Lo __1‘—‘: - -‘( Nc Jr\?'{,_? \_\,g\_{,_,,-
ol I5.F - 4l SitTy SAMD | ] on gamiler
o cma—— M
“V\W | EXPLORATION BORING LOG | BORING NC.
A Wahler Jasco Cuemear CorroraTion PROJECT NO. SKEET ND.
| Associates Jcoloan] | o %




BORING LOCATION GROUND EL
Biedil .
I DEPTH/ELEY. WATER R ‘IDRILL CONTRACTOR N TOTAL DEPTH
DRILL RIG JBORING DIA. JDATE DRILLED LOGGED BY
—
solL saupLE | PR
. P
CLASS . DESCRIPTION DEPTH NO. REC. | MODE REMARKS
RAD
- I2.F-241 "SiLyYy SAvD 20.0] 5
E‘ s[v‘( :_r-q\\ ;) UO Wo_ltl' O e
- O K 76\ brw (loYR 4/;\3) ~ 40~ . (Lr\' 2. 1o s\ar{‘age.
- \'_-'"(SJ :‘\:3‘“‘? Lo med ”\;\“s\“—Ltl"J“E .
™ ~ere or \ess : : u
l :- ‘ * 5 3 J QUU ck &-\A:\ls-nt. ) :QO-—‘T"\O -2/5’ _
- © e ou \¢\\qe$$ o~ o e : .
[ :_ J /o Sa«&) . 2 5 R
- Y..ﬂc -4 Coarie ~ c\»o\I.\eg\.[Hos&\; - :
- L RN . N . -1
: e)\-rorn‘\-c coar;c\)} (RN — x3.C
F am1¢ ar ¥e 5-\_&‘._‘:\\{, C e Q,ﬁo-j v :
- Fcrv.'o\,\s 5 I‘Y‘\oCSf, ) 0 j A . £- 0% .C -
l X - cL . =4 T-u 2 5 Rom * ¢ -
i o - occasional & ravel Traos : - ' -
- 2 : ¢ — 27 **e’ HO :
E 20224 :)"‘A:"B’ less :j \eu¢\.._\_\,\e_‘ v ers -
- Seend . Femou el 1 -
- _4“331, P 290‘_1 < e, —
- - -Z Samty (LAY - -
o :‘:K i.:rgc-« e zr—ar (:g 4/l> ~ g5 n 7/‘; .:.
: St —od de Wik Lew sk s —ed = T" & -
o P 3 ? e, 3 -2 ' -
r_ '\5 L\\c\« l,o-:n‘vx-«.e'f‘ VA ) o : . -
. o N 3 SR (£ sawe, |0 =
E :;-c-:‘)"&‘a Ly J ?o-r\] :Irf\(“‘Qé J “w o : L—‘_}S = :‘
5t . “ -
= \:‘ 14 “J “w o C)écr ; ""Ol_‘,‘r_’ : _.;
u o - 5. € 2.3 S -
. [~ 4T1T-\3 — : =
l : — 30.0— 2 S Roas 7 _
F ~aq 0 -2 _)/ lees Su-ce 3 : :
: lu‘-\—\ns rlgl c\a./ q- :
I u - 2.€ .
— Z30— - 4
2 = = -
. : :3, -!_.Jf 3"“} —\f-v 7:\ _T"\‘« 2.{ :
3 PR T YU Na -
- 77 . ]
i N ?_‘-o"'\o;m \JA’-.\& XX 5 ] TRNE .
o ~ 1y 7
— Z4&0— —j
I = : —re rn.‘y\a\aL Eor-'—\} =
- -
- E ’\-xc 33 S- ,. ) :
5 - DATA QN TRIS LOG ARE AN APPROXIMATION OF THE —
3 E GROLOCIC AND SURSUMSACY COWDITIONS BECAUSE —1 :J
. o Tl Sl T - Polled aveers,
g - PLINC NECESSITATED BY USL OF &WALL-DIATIR : 1 2 -
- Bl S e e 3 hole epen do 135 T
r N of ho Wi TO U2 DRILLINC FLUID ASD/OR — ) ) ]
o CASING 1N ADVANCING BOLES. : i S'\G\\\e <l ‘o * {— -
o THIs LOC INDICATES CONDITIONS 1§ TWIS BOLX 1 ov _]
- OMLY OF TWI DATE IMDICATID AND MAT WOT ey ) . -
- S s ey Lo s 2 Pite to botom o
— SIRJLCT TO VARIATION. - -
— - - -
l - F s oozt 7 o bl e 2 3 bele |, ¥illed bote 3
, I~ AND #OT MICTASARILY FOR TER PURPOSLS OF SPE- - o
] - CITIC CONTRACTORS. ] w A\ vouy . Colliaas -
o T STRATIFICATION LINIS OB DEPTH JNTLSVALS — . ¢
E ~ iy T - swa di ek taced H,0 o
l A : SOIL CLASSITICATIONS mOWN OF LOGS AN FIELD . re ~ C‘v(é \me\ S"-LQ -
) " CLASSIFICATIONS AASEO OF TG LNITFIED 30ILS - e
CLASBITICATION SYSTIN i - 7
" P -
, W ,
. A Wahler ~ ia C EXPLORATION BORING LOG | BORING NO.
4 ASSOCimQS Alce HEMICAL ORTORATION PROJECT NO. SHEET NO. I -
l ¥ — JCo o4 | X 0F A& =~




BOR'HQ LOCATION T azcm Crgriiran , Pel.. ¢ “b.a»‘ni:.;_ o Ledral Ffpr(‘::wﬁf/'}"f(-no GROUND EL. J
B ;
DEPTH/BERY . WATER - <{nmu CONTRACTOR (Ve e w S - TOTAL DEPTH 3\ o
DRILL RIE T \iwe Voo | BORING DIA. 13.5 [oaTe oriLLED 16 Avy 87 LOGGED BY (RogF. g,l
et -
P
soIL DESCRIPTION peprh| SAPLE | PR ore {wone REMARKS
CLASS. ND. RGD
— % X S-eﬁ*ra \_? ~ e
3 As \ ¥ bSering T ©° 3 ’ T B N
E s ob% =3 nrw\g '3 : Dr:\\‘“% w-"*\\ u \.S-S"
[ - dev-cone brdl DRI
C - mod s Poky- OCFL W
: -y “}O N - "
-l lo—i Daua .« Dertler .
C 3 Roelord § Tiwm - Helpers i
- - :
;- 40 -] '
C - ,
¢ I : -
- 3 : .
C ]
<t -
- 60 — =
- =
- .
- 3 .
- : —
- 80 l
= 160 - _:{
- —d
" 3
- B 50—
L E :
r e
3 o j
-k -
- o
— 140wl
o E
3 : - -
o E
: -
P s 16.0 e )
:g\p/ = R-{
C 20 E . s
n 8.0 = | B0
S KU - EINPN 4
» - Cce."._?s‘o
- - ]
:;‘.__ . LT )
] ‘Y\wgh;er N EXPLORATION BORING LOG | BORING NO.
s Assan; Jasco CHeEmicar CoRPoraTion PROJECT NO- SHEET KO. | T A
4 __hjgcsmes Tco to4d | | 0f 4 '
- e e St



WWW'W : ‘ GROUND EL.
Mv BATER : . T DRILL CONTRACTOR - TOTAL DEPTH
pRILL RIS - [BoRING D1A. [ 0aTE ORILLED LOGGED BY
e
soit sawpLE | PR
DESCRIPTION DEPTH .
CLASS : NO. ol T KODE REMARKS
e
= 200 — R ' .
o -
o 3
E- 22 6 — -
- - :
= 140 - SaNBY CLAY © e -
- A . - , -
. ¥ \6‘2 RY bcd“!—\g T3 7 Drilled de & o ot -
o 7 12 Ve Lrifce-a )ile?’:ré:
~ hy atl maq o and wsdallee =
}— - 7 R —
t . o) /6 sdeel casmg . -
- - Pushe d ca.si»«d, 1o =
- - S - BRNEN AT h-c& . 5
— Sao_ .:'
- E B- e N 5y .
r‘: - aa e -
}: n 18 Autr -
- Z DueH Arvived ow s.le BroocAm -
— 300-: Switeleed” Lo To7 Arlconr
- . Slard drllg 11t ed A
n - C -
- o -
- ISR E Wy heraee -
- 3 R-2 L2 Dreve 3.7 .
- - - ey . - 1
- 2 0 - 2°|DdR spht speen —
: - R‘S .\4 & o \(’r Aaud fEN :
[~ . R*"r 20 o b elde Lammer]
- - T [3s Tiee -Fallin 200"
- - Ru -
- k] : %“'3 Te'" blow. Sem \e ~ ]
: ._,ﬂ'.b_ \s \1—\e.é w:\\ ),/1n_,.—
E : L AN brc«.as 'E
: = {u\et (‘erw&& :
o . g-tsﬂ'}}"‘lc\“> ]
- 3.0 —
W -t v ed
N 3 ) -
e b —
-~ 3 -% 3
- 73 .0 —
- - -
- 3 3
o ~ 390 g4 raé?v«a e r e S é/ 3 . ]
: {"mfnc\(é} . e . : :
N . LLYR. o
) ' EXPLO -
A — RATION BORING LOG | BORING NO.
\ Wahler JAsco CHEMic AL CorPokATION
ASSOCiCﬂ’Q‘S ' PROJECT NO. SHEET NO. T - 34
—— TCopd =] o 0fF 4




aan o g

Jasca

CremicAL CoRPorAaTioN

[50RING LOCATION GROUND EL. l
FOEPTH/ELEY. WATER _ _[oR1LL conTRACTOR ‘ TOTAL DEPTH
SRILL RIC | BoRiNG D1A. | oATE ORILLED LDGGED BY
- PR
soiL BESCRIPTION pEpTH| SAMPLE REC. | woDE REMARKS
CLASS. NO. RQD
P = ~
&l - SANMDY (LAY . 400
- \ 47 s 3 /D
E L[ (o) - .
E . Were Corasirudtig
-
u a0 O7F ca.0f seH 40 B g
- - (Lo-'\\»> 0.0-49.0 sa\-&‘ -
- ] 4a.0-cc o tlotled
- -] Tustall '°Ckl~'3 we ll coves
- ] SEAL :
- “407] ©o0-ax5 Nul\_l
- -1
o - ) £3.£ 465 .
: E e (i
s 4% o- 47 £ oradas Yo 5«»3/ - 4¢.5-5€.€ SAND l
. d i¢ 0 (*3> =
: Jdr-5 s’:.o-sa.S‘.\\ -
- “3 ¢ - ¥l o Gaavewr SeAwnd: - Be-donite l
o ; g 44 - 3 £ - ¥lo AR B
s DS gel bra (o R /1)) ~Z 0., - ' 59 F =
F oo [Tomes, mon plaskie j mdomdo g, (480 '
: iuvﬁtj Tine- %o Loare- ‘}rﬁ;“‘ea J : B-—G: .
- rod to wel aradcd , :o\b ra-_a.nt\cx) - ,2-30‘1'19 -%49.6 Drove .
- gand slone Trdoiends | Fe conlie:| I R-S 129 °7,,_é dR 3o 00 sl - speen
t ~ 20 -3 24 So.v(\ J$he_) ,.,,_,__\)E(! —‘J' 49.¢ Saruster (o by (4o N
. <e N vea - . B
L_ ; Ve <c:a\\.-‘r_G$ ) mow c:‘--e-\~\o.éj < D_J ';Rld;‘:\s-\&\ er
E Soil 1§ bishly PeruiddS wo olor - R» €
o : \ . 3
- '/tf7' J et e iz&AulPﬂA\cC . -—
= = -
o £20 —
. 3 B-8
= ]
o .
C -
— ) F4
- SAa £ seme bra <\=\7 i -
[ Lu*\\'vxés. -
o = Q-ol ~
- - '
- S KW 3 -
- - - $6.5- 57.5 Sawd, CLAY 3
h [ TN roo"S ‘Jb'-\'J- AN j |- X )
:CL lue s jrt\./l 4 1 i : s’?.o-s‘g:z_ Drovc_
E-____ 3 R‘G '8 s> 4Lt -syo0ow SCAM?\PI"
~ . . 4 R-1 [*5 | DR Refusal @ sB.2°
E QD l{8o ~Lf-.9o =0
~ .
o = RD
E, I p-u
. to o]
— -
\v
‘!\W('Jhlef EXPLORATION BORING LOG | BORING NO.

PROJECTY NO. SHEET NO.

IT-3A

Tco o4 HY S

&ciotes

oF ;




IllilVrlTTTﬁrll’TTllIIlllrl!ll[lﬁlﬁll?lllll

CASLHG IN ADVANGING NOLES

SURELY 3O VARIATIOR

CLPIC CAMTRALTORY

CLABSLPICATION STSTER

BATA OF TEIS LOC ARE AN APPROXIMATION OF NG
CROLOGIC AND SUBSURFACI COWDITIONS BICALSK
TER 1AYORMSTION NAX ORTALGED FROM INDIRACT,
PISCOWTINUOAS, AND POSSISLY OISTURRXD Sax-’
PLING WECKSASITATRES BY B8 OF shaasl-Diamitia
mLrs HITART ARD NANE BORINC NOLIS MAVE
FUSTILR COMPLICATIONS [E YWIS RICAXD BILALNE
oOF THE WEXD TO USR DRILLING FLUID AND/OR

THIS (OC INUICATES [OWDITIONS 15 Tals MOLR
ONLY O IKE DATY [NDICATRD AND RAT NOT
REPRESINT CONDITIONS AT OTMIA LOCATIONS AKD
OF OTHEX DATES  ANT WATEA LEVILS SNOW AN

TRIS BOLK WAS LOGGED I BUCE 4 WAY A YO
PROVIOL DATA PRLMAXILY FOR SEIICH MAPOSIA
AND NOT FICTSSAN(LY FOR IR MRPOIIS OF 312

TER FYRATIZICAYION LIKES Of DEPTY IFTERVALS
BEPREIENT TEE APPMOZIALTE BOURDASIES MXTWLIN
MATERIAL TYPES, AND T TRANRITIONI MY M
CRAPRIAL .

BOIL CLASSIFICATIONS tBOWE OF LOCS AXR FIELD
CLASSTFICATIONS MaSED OX TN WNIFILD 301L3

.
by
o

Do brorenrorbyorosne b vrrona b

af
™
o

Te v \\«\o\\ Py A EAOJ“\V(.;—

ol Yvo. Flosheld
Nele | hacwFined o
F90’ o0 *3 sauéj
to L0 wwidh bealen.
amd iasNalled el

?u;«?eé $€¢\\ t;};*xe.r-

wel coas ta ?\RCQ
CU\L (b\ﬂ\,cea \oc\(i\«?
steed ¢(over PRe .

£1

FERNERRNRSNUSRENENY

Lttt boa o en s

Lttt

BORING LOCATION GROUND EL.
[

DEPTH/ELEY. WATER , [ DRILL CONTRACTOR TOTAL DEPTH
| DEFT

BRILL RIG | sor NG D14 | oATE DRILLED LDGGED BY

L PR
I

S0 DESCRIPTION peprH| SAMPLE REC. | MODE REMARKS

CLASS NO. RQD
- 4o- o GRraverrly SAVD L |ico— 2D
- SW -
- (COV\‘C) -
- -
= Lo o- IO whe chaw s :1 )
- 63 . X
- . :
f— €2 0~ -
— : N
C ] :
[ —
- dg-u
: o)
— [2%.2
[ - )
[ -
[ -
E‘ 680:1
- -
- 3 Lae' - Yo' Drove
- - — e &F\:.\ spoon SLMF\”-
- - -
- Jao . k-8 = ! _\,3/ =R
o 1 R-9q |sq | z.0
- Roto Wole Siof d R-12 |Je ERP

RaRERNEN.

ERGERNENS

IARERTERN!

A}
A Wahler

Assogi

Jazco CHemic Al CoRrvorATION

EXPLORATION BORING LOG

PROJECT NO.

SHEET ND.

Jc O loa H

A o 4 T-3A

BORING NO.

e



E
80— ¥-6 "
=3
cL , n cL
T cL
50— oL VADOSE LOWER PERMEABILITY ZONE T
CH
4
cL/ScC 4
. msp-sc cL
407 43ect VADOSE HIGHER PERMEABILITY ZONE -
. |
SM
30
CL cL
1 : __’1'?
u B oc JEp——
w20+ gc A AQUIFER e —
g _—
i N A -B; AQUITARD
]
10— " se T ————
B, ~AQUIFER sv
P
] ;
B,~B, AQUITARD ——" {1
T —_
E B,~AQUIFER
SY
-107 NOTE SEE FJGURE 2 FOR LOCATION
H c
OF SECTION. EXPLANATION
———  STRATIGRAPHIC BOUNDARY e
J SCALES _—— INFERRED STRATIGRAPH‘IC BOUNDARY
=20= 29 0 20 FEET
n ZONTAL —— SAND PACK
0 0 10 FEET:
—— SCREENED INTERVAL
VERTICAL . '
YERTICAL EXAGERATION 2X
W JASCO CHEMICAL CORPORAT ION GEOLOGIC CROSS SECTION E~E'
A Wahler | pyce || HYDROGEOLOGIC INVESTIGATION
AssoC'cfes PROJECT NO. DATE FIGURE NO,
PALO ALTO . CALIFORNIA JC0=104H GCTOBER 1887 10




50 = D ik
l 1-3 -1 1-2
4-ft L J.ct
l et T [sp-su
1 ' T
. 504 YADOSE cL oL
. CH LO¥ER PERMEABILITY
ZOKE 4 |
l oL cL cL
40— -+
| 50 YADOSE 1
l HIGHER PERMEABILITY ZONE e — oL
) ;. Tz To
.—..‘_——-.
l cL
30—
// SH
cL —
_—
——" -
l o — A-AQUIFER
I Sk-SX
- T —— e 6C
l 2 20 —— -
i
- cL
b3 cL .
w A-By AQUITARD
| : -
= CH
: &g cL
= st
1
. ] B,~AQUIFER SH-SW
. 0 e
R B,~B, AQUITARD CL-CH
1 A
——
B,=AQUIFER
l S
1 -1~ EXPLANATION
l , S STRATIGRAPHIC BOUNDARY
P~ =N
g —— INFERRED STRATIGRAPHIC BOUNDARY
3 schues ek
l 20 20 0. 20 FEET (wrza POTENTIOMETRIC SURFACE
i HORIZONTAL S0 B,~AQUIFER POTENTIOKETRIC SURFACE
10 0 10 FEET (1=2, 1=3).
)
I 4 VERTICAL
; VERTICAL EXAGGERATION 2X ——— SAND PACK
1 NOTE: SEE FIGURE 2 FOR LOCATION ——— SCREENED INTERVAL
' A OF SECTION,
;." v . & , #
1 ™ Wahier PMExﬁcgygnzuané conrugg Tl ?g . GEOLOGIC CROSS SECTION D~0
Assocmes RﬁﬁEm’ Glc ‘N A PROJECT MO, DATE FIGURE NO,
j PALO ALTO @  CALIFORNIA JCO-104H OCTOBER 1887 g '
:', T




TR ind
>
Z 5% : o
o] 60 V-6 .
Q > o
8 Q FILL _J FILL
- i :
= )
-] ™ 50— cL cL
== -
o o -
1= 8 L
- [ —1 — -
|8 & cL/sc
m X ] ——
|52 ap/sp  VADOSE ———
2 o 40— sC/cL HIGH PERMEABILITY ZONE T — 1
o|z % Te T,
1=3 4 cL .
o= o
sla = = sc/tL
HEE 1 . .
» —_ - |
) s y
- g 30 - : — EXPLANATION
2 cL —
i //
[
S 5 § —_— WA WELL INSTALLED BY WAHLER ASSOCIATES
I —
=la STRATIGRAPHIC BOUNDARY
2> 20 ¢ A, ~AQUIFER
— 3 .
°l = ¢ J I —— ~——— INFERRED STRATIGRAPHIC BOUNDARY
m I
— GP e —
s —_— — +—— A-AQUIFER POTENT IOMETRIC SURFACE
1 cL A-B; AQUITARD
2l] 2 —
=z & sc . . —— SAND PACK
=" 10 WA B, - AQUIFER
v - -
s Py 1 =M —— SCREENED INTERVAL
-—
o
=
- SCALES
[]
-] & 40 0 40 FEET
1 0 — NOTE: SEE FIGURE Z FOR . HOR1ZONTAL
2 LOCATION OF SECTION.
. SECTION 10 0 10 FEET
' VERTICAL
VERTICAL EXAGGERATION 4X




INTERSECT A=A'
Py ﬂ B BEND IN SECTION | B!
!
80 — /| I-1
§ g F= y=3 FILL -1
a g —— 1 1at 4 —_— [Fiu
S8 cL
cL T
X cL eL cL
>
g2 50 4
; - ; q—CL cL -y
» -=<: 8 "'""\ b
.E § ) SP \ LCL — e — CL
S T T GP VADOSE T ——
23 NN L 4o HIGH PERMEABILITY T
'l g = 0 N~ 4+ S ———
o 4 —_— GP ZONE —_—
o o 4 T ee—— +4--CL - —— cL
-l = S cL ——_F}=8— —
> 5 g o cL - ~4-—CL 4
-1 m . . . . . . .
N - o
=4 —_ = pur} -1 —_—
Hee -
NERRE LA °t oL — ~
2 o 304 ' - F_3P
> — J—~cL/ce
= - —_——— 11— i B
> = CLAIL N : sP 6C/SC §sc
E at E
= e b — A A-AQUIFER FeL
INE oL — ——F-ac
of - u \\ SP e
g — : — cL
[ —] —-
= cLAL A—B; AQUITARD o
S oL )
o L
b o — —— WA
sl S —— EXPLANATION
m : L% ) I ——————— —
17] » 10 —_— - SP/GP WA WELL INSTALLED BY WAMLER ASSOCIATES
™ ]
= S 0 : By - AQUIFER Q WELL INSTALLED BY QUESTA ENGINNERING
2 SRR —————  STRATIGRAPHIC BOUNDARY
* SCALES —— ——— INFERRED STRATIGRAPHIC BOUNDARY
H e 40 c 0 40 FEET ——+—— A~ AQUIFER POTENTIOMETRIC SURFACE
< 0= ' sesss= B, —AQUIFER PDTENTIOMETRIC SURFACE
~ =z HORTZONTAL cL/sc 1
= 10 0 10 FEET ——— SAND PACK
) VERTICAL WA T SCREENED INTERVAL
VERT ICAL EXAGGERATION 4X




T SCREENED INTERVAL

VERTICAL EXAGGERATION 4X

. 154W
" INTERSECT B~B'
i P - A BEND IN SECTION | A
of & #1 80 '
8 < 7 V-8 Vot I-1 V-5
a g V-2 _ FILL FILL
8 & FILL FiLL |FILL i
v = 1
¥ + cL
-l = 50~ cL N
. 3 —— 4
= = [cL/sc +—
S & + VADOSE
o x A spAc 6P
JES ap/sp . HIGH PERMEABILITY <p/ap
=30 40~ SC/TL -—— GP ZONE
— e e -—
3 E g o e e e 2. . +-cL T e——
= E sc/oL - — —_— T ey e ¢t —— . ——
|l e 2 < i E
=2 4 i
= w 30 cL cL
3 ¥
= e I
= . v P —_— cL
. w e —— — PR GC/SC —————
Py = L -__—’________——-——- --,.\, L -
= : 6P >
¢l= s ¥ — A-AQUIFER :
=zl 20 - Ge - ———— — cL
™ & — T
g — cL A ~B, AQUITARD WA
s bl cL
(]
> S
Rlz]l & =SC t
=%l & 10— WA LEGEND otE
~ - NOTE: SEE FIQURE 2 FOR
& E WA WELL INSTALLED BY WAHLER ASSOCIATES $orr  B.-AQUIFER LOCATION OF SECTION,
S @  WeLL INSTALLED BY QUESTA ENGINEERING 3 !
= E
= STRATIGRAPHIC BOUNDARY SCALES
‘ 3
-l & —————— INFERRED STRATIGRAPHIC BOUNDARY 40 0 40 FEET
[} — =]
o2 0 ——=-—— A-AQUIFER POTENTIOMETRIC SURFACE cL/AL HORIZONTAL
. sesseess B ~AQUIFER POTENT 10ME ] 18 g 10 FEET
: —— SAND PACK WA VERTICAL




APPENDIX C
LABORATORY INVESTIGATION OF
ENGINEERING PROPERTIES OF SOIL



APPENDIX B
LABORATORY INVESTIGATION

A. INTRODUCTION

This appendix includes a discussion-of the procedures followed during the
laboratory testing performed on soil samples from wells I-2 and I-3. The
investigation program was carried out employing, in most cases, currently

accepted test procedures of the American Society of Testing and Materials

(ASTM) .

Undisturbed thin wall tube samples used in the laboratory investigation were
obtained during the course of the field investigation as described in the
Well Construction Section of this report. Identification of each sample is

by hole number, sample number, and depth.

B. INDEX PROPERTIES TESTING

In the field of soil mechanics, it is advantageous to have a standard method
of identifying soils and classifying them into categories or groups that
have similar or distinct engineering properties. The most commonly used
method of identifying and classifying soils according -to their engineering
properties is the Unified Soil Classification System (USCS), as described by
ASTM D2487-83. The USCS is based on a recognition of the various types and

significant distribution of soil characteristics, and plasticity of

materials.

The index properties tests discussed in this report include the determina-
tion of natural and as-tested water content and dry density, vertical

permeability, grain-size distribution, and Atterberg limits.

1, Natural Water Content and Dry Density

Natural water content and dry density were determined, usually in conjunc-

" tion with other tests, on selected undisturbed tube samples. The samples
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were extruded and visually classified, trimmed to obtain a smooth flat face,
and accurately measured to obtain volume and wet weight. The samples were
then dried, in accordance with ASTM 2216-80, for a period of 24 hours in an
oven maintained at a temperature of 110°C. After drying, the weight of each
sample was determined and the moisture content and dry density calculated.
A1l the water content and dry density results are summarized in Table B-1

and are also shown with the various other index and engineering properties
test results.

2. Grain-Size Distribution

The gradation characteristics of selected samples were determined in accor-
dance with ASTM D422-63 and USBR E-6, except as modified below. The
gravelly samples were initially sieved through the 3/4-inch and 1-1/2-inch
sieves. Representative samples were obtained and soaked in water until
individuel soil particles were separated and then washed on the No. 200 mesh

sieve. That portion of the material retained on the No. 200 mesh sieve was

oven-dried and then mechanically sieved. A hydrometer analysis was

performed on a representative portion of the minus No. 200 mesh material of

selected samples. The hydrometer test was run in a constant-temperature
hydrometer bath using sodium hexametaphosphate as a dispersing agent. The

grain-size distribution tests are presented on Figures B-1 and B-2.

3. Atterberg Limits

-Liquid and plastic limits were determined on selected samples in accordance

with ASTM Designation D4318-83. Results of the Atterberg limits tests are
summarized on Figure B-3.

C. ENGINEERING PROPERTIES TESTING

Vertical permeability tests were performed on selected soil samples from
wells I-2 and I-3.

W
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Permeabilitv Tests

The tests were performed in general accordance with the Corps of Engineers

Test Method EM~-1110-2-1906. Below is a description of the test procedure.

The samples were extruded from the tubes and placed in a special cradle that

supported the specimen horizontally while the ends were trimmed to a flat

face. After the initial weight and volume measurements were determined,

each specimen was placed in a triaxial cell, encased in a latex membrane and

sealed to the bottom pedestal and top cap with rubber 'O" rings. After

securing the triaxial ‘chamber, the cell was filled with water and

transported to the saturation bay. The samples were saturated using a

combination vacuum-back pressure technique. A small vacuum was applied to

de-air the lines and increase the initial saturation without a change in

void ratio. A beack pressure of 50 psi was then incrementally applied to

obtain a sufficient degree of saturation prior to consolidation. In order

to determine whether the back pressure applied was causing complete

saturation, Skempton's "B' parameter in excess of 0.9 was measured for all

) samples. After achieving saturation, the samples were

' pressures equivalent to overburden load.

consolidated to

The permeability was determined by applying a constant head hydraulic

- gradient and monitoring the flow of water from bottom to top of the sample
through calibrated constant diameter sight tubes as a function of time. The

consolidation pressure and head pressure used for each test appears on the

data sheet. The permeability test results, together with the, gradation

characteristics of the samples tested are presented in Table B-1.
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- Project JCO-104H B-3
A& Wahler Associates




) :
e . e " » m

TABLE B-1

PERMEABTLITY TEST RESULTS

Natural As-Tested Coefficient
| Water Dry Water Dry Consolidated "~ of
| Hole Sample USCs Content Density Content Density Pressure Head, Permeability
| No. No. Depth, ft. Clagssification (7) (pct) (%) {(pc) (psi) (psi) cm/sec
’ ' ~4%
1-2 T-6 13.7-14.2 CH 26.2 92.5 29.5 95.2 11 0.5 2.4x%10 4
1-2 T-13 31.7-32.4 SW-SM 15.1 119.1 15.2 121.1 27 0.5 2.3x10-4
1-2 T-15 37.4-37.9 CL 27.5 97.7 25.8 101.5 26 2.0 3.lx10“7
1-2 R-10 47.5-48.0 SW-SM 17.4  110.9 17.9 113.5 32 0.5 2.3*10-4
1-2 R-15 56.5-57.0 CL 23.0 104.8 20.8 110.5 36 5.0 2.3x10-8
A bk
1-3 T-6 12.9-13.4 CL . 20.0 102.6 23.7 105.1 11 0.5 2.5x10 4
1-3 T-10 22.7-23.2 SP-SM 14.8 122.7 14.3 124.8 23 1.0 5.2x10‘5
1-3 T-12 26.2-26.7 CL 25.7 98.5 24.3 101.7 22 2.0 2.8)(10"6
1-3 R~5 49.0-49.5 sw 13.4  124.7 12.3 128.2 37 0.5 1.2x10-&
1-3 R-6 57.0-57.5 SC 21.6  108.4 19.7 112.5 38 2.0 2.9x10~?

*Permeability was influenced by roots and root holes in samples.

Samples were tested in triaxial cells after back pressure saturation and
consolidation equal to overburden load. The permeability was determined by
applying a constant head hydraulic gradient and monitoring the flow of water
from bottom to top of the sample through calibrated constant diameter sight
tubes as a function of time.
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AQUIFER TESTING REPORT
JASCO CHEMICAL CORPORATION
MOUNTAIN VIEW, CALIFORNIA

A. INTRODUCTION

1. Purpose

This aquifer testing report has been prepared in response to Provision
C.2.¢.2 of Cleznup and Abatement Order No. 87-094 issued to Jasco Chemical
Corporation (Jasco) by the California Regional Water Quality Control Boérd
(CRWQCB) on August 3, 1987. The\objectives of the investigation are as

follows:

a. To determine values of transmissivity, hvdraulic conductivity and

storativity for the A-aquifer, as well as lateral variability in these

properties.

b. To evaluate whether the A-aquifer at the Jasco facility is a confined
aquifer.

c. To evaluate whether hydraulic connection exists between the § and
Bl-aquifers at and in the vicinity of the Jasco site.

d. To evaluate the effects of external influences (e.g., barometric

pressure) on ground water levels.
e. To evaluate the effectiveness of well V-4 as an extraction well.

This report presehts the methods used during the field investigation,
summary of the site hydrogeology, the solution techniques used to analyze
the data acquired in the field, analysis of the aquifer testing results, and
conclusions based on the data. Appendices containing the field data,
analytical solution docﬁmentation, and aquifer testing protocols are also

included.
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This report is organized into six sections: (A) an introductory section,
(B) a discussion of the site hydrogeology, (c) the pumping test methodology
and results, (D) the slug test methodology and results, (E), a conclusions

section, and (F) 2 statement of limitations.

2. Site Description

Jasco Chemical Corporation is located at 1710 Villa Street, Mountain View,
California (Figure 1). The 2.05-acre Jasco site is bordered on the north by
the Southern Pacific Railroad and the Central Expressway and by residential
units on the remaining sides. The Jasco site has historically been zoned
and used for industrial purposes, but is now zoned residential. Within &

one-mile radius of the site, the current land use is a combination of light

industrial, commercial and residential. The actual plant location is on the
northern portion of the property, leaving approximately 66 percent of the

z
i site as vacant land.

! The Jasco site is located on a gently sloping alluvial plain which
! terminates at San Francisco Bay, approximately 2.5 miles north of the site.
: Permanente Creex, & northward-flowing, concrete-lined and channelized stream

| is located approximately 600 feet to the west-northwest of the site.

Preliminary investigations of the Jasco site have led to the discovery of a
number of volatile organic compounds in the subsurface, primarily chemicals
that have been stored at the site by Jasco. While a variety of organic

compounds have been detected in the subsurface, the compounds with the

highest observed concentrations are: 1,1,l-trichloroethane, 1,l-dichloro-

ethane, and methylene chloride.

3. Scope of Work Performed

! As part of the work program, slug tests were performed on existing A-aquifer
wells V-1 through V-7 and existing Bl-aquifer wells I-1, 2, and 3. The

A-aquifer wells yielded reliable estimates of transmissivity, hydraulic

A}
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conductivity, and storativity. The recovery at the Bl~aquifer wells was too
rapid to yield reliable estimates of these parameters. The slug tests were
performed on September 27, 1987. On September 28, 1981, a step discharge
test was performed at A-aquifer well V-4. The purpose of the step discharge
test was to determine the appropriate pumping rate for the 48-hour constant
discharge test as well as to determine the well loss coefficient for well
V-4. Finally, a 48-hour constant discharge test was performed on September
29, 30, and October 1, 1987. Well V-4 was used as the pumping well. Water

i level variation was measured in the well V-4, as well as in observation well

V-2 using an electronic data logger. VWater level variations in the
additional monitoring wells were monitored using an electric water level

meter.

STRATIGRAPHY AND HYDROGEGLOGY

As discussed above, seven A-aquifer monitoring wells have been installed

thus far, V-1 through V-7 (Figure 2). Three Bl-aquifef wells have been
installed, I-1, I-2, and I-3 (Figure 2). As part of the Phaes II

hydrogeologic investigation conducted earlier, laboratory classification and

laboratory vertical permeability testing were performed on soil samples from

I-2 and I-3 (Wahler Associates, November, 1987). The results of the

classificatrion and laboratory permeability testing will be incorporated into
the discussion. The soil types have been classified according to the

Unified Soil Classification System which is summarized on Figure 3.

The stratigraphy encountered in the completed borings can be divided into
four relatively permeable zones: the Vadose Higher Permeability Zone, the

A-aquifer, the Bl-aquifer, and the B, -aquifer, separated by zones of lower

permeability including the Vadose iower Permeability Zone, the A-B1

aquitard, and the Bl—B2 aquitard. Two representative cross-sections taken
from Wahler's report, "Phase II Hydrogeologic Investigation, Jasco Chemical
Corporation, November, 1987", showing the above described units are enclosed

as Figures 4 and 5.

A ) W
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a. Vadose Lower Permeability Unit - The upper 9 to 18 feet of section

encountered in wells V-1 through V-7 and I-1, 2, and 3 consist of clay, and
silty, sandy, or gravelly clay. In I-2, a soil sample from approximately 14
feet (I-2,T-6) was classified as a CH with a vertical coefficient of
permeability of &.7x10-a ft/min. A sample from approximately 13 feet in I-3
was classified as a CL, with a vertical coefficient of permeability of
é.9x10.4 ft/min. The vertical permeabilities of the clay samples are much
higher than one could expect considering their composition. Laboratory
analysis revealed that both of the samples contained rootlets and rootlet

holes, features which can increase the permeability of a soil sample.

A lower permeability unit consisting of clay to sandy clay is located
between thg VHPZ (discussed below) and the A-azquifer. In V-7 and I-Z, this
unit is located within the vadose zone. In I-3, this lower permeability

unit is located within the zone of saturation.

b. Vadose Higher Permeability Zone (VHPZ) - The VHPZ ranges in thickness

from a few inches in the case of V-7 and I-2 to 14.9 feet as was observed in
V-5, In I-3, the VHPZ consists of 7.8 feet of dark, yellow-brown, silty te
gravelly send. The VHPZ appears to thin towards the northeast, as evidenced
by the unit being represented by 7.8 feet of gravelly and silty sand in I-3,
g2 0.9-foot layer of gravelly clay in I-2, and by an increase in gravel
content within a clay layer in V-7. This type of deposition pattern is
common in an alluvial setting where rapid changes in stratigraphy are

observed over short distances, both vertically and laterally.

Properties testing was performed on one VHPZ section sample from I-3 (I-3,

T-10). The grain size analysis and vertical permeability testing revealed
the soil to be an SP-8M, with a vertical permeability of 1.0x10-4 ft/min,

which is rather low for sandy material. Even though the VHPZ is composed of
predominantly sandy material, the VLPU has a higher coefficient of

permeability, induced by rootlets and rootlet holes present in the clay.

MY
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c. A-Aquifer - In wells V-1 through V-7 and I-1, the A-aquifer ranges in
thickness from 0.5 to 13.5 feet. In V-7, locafed adjacent to I-2 on the
median of the Central Expressway, the A-aquifer is représentéé by 13.5 feet
of alternating layers of sand, gravel, and clay. In I-2, located & feet
i east of V-7, the A-aquifer is represented by 14.7 feet of gravelly sand and
silty sand. Soil sample I-2, T-13, identified in the field as an SM, was
determined in the laboratory to be an SW-SM with a vertical permeability of
4.5X10'& ft/min. From a comparison of the boring logs of I-2, I-3, and V-7,
it is apparent that the thickness of the A-agquifer decreases towards the

west on the median of the Central Expressway. At I-3, the equivalent of the

A-aquifer is recognized as a change in the color of the soil from dark,

greenish-gray to yellow-brown, as well as an increase in the sand content of

was not analyzed in the materials testing laboratory, as it was not

recognized as aquifer material in the field.

d. é;@l Acquitard - The full thickness of the A~Bl aquitard has been

1
aquitard ranges from 6.5 feet at I-1, to 17 feet at I-2, and finally 14 feet

J penetrated by Bl-aquifer wells I-1, 2, and 3. The thickness of the A-B

ar 1-3. The A-Bl aquitard is composed of clay to sandy clay. Properties

testing was performed on two samples of A-B, aquitard material. Sample I-2,

i

i

i

i
§

l } the clayey material. A sample of the A-aquifer equivalent material in I-3

i

'l 1
1 T-15 was classified as a CL with a vertical permeability of 6.1x10"’ ft/min.
f Sample T-12 from I-3, was also classified as a CL, but had a slightly higher

l! vertical permeability, S.Exlo-é fr/min. Rootlets or rootlet holes were not
! observed in either of the A-Blvaquitard‘samples. The vertical permeability

l; data indicate that the A-Bl aquitard is of sufficiently low permeability to

substantially retard the vertical migration of ground water to deeper

aquifers.

i

l e. gl-Aguifer - Before the installation of B -aquifer monitoring wells I-2
and I-3, the full thickness of the Bl~aquifer had been penetrated only at
I-1 where it was composed of gravelly sand (SP-GP) and had an observed

. thickness of 11.2 feet. At I-2, the Bl~aquifer is composed of 7.5 feet of

silty, gravelly, sand, identified in the laboratory as an SW-3SM, with a

A\ ¢ .
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vertical permeability of 4.5x10-4 ft/min. The Bl—aquifer at I-3 is composed
of 9.0 feet of gravelly sand, identified in the laboratory as an SW. The
vertical permeability observed at I-3, Z.Axlo_A ft/min, is similar to that

observed for the B.-aquifer at I-2. The vertical permeability values

1
obtained for soil samples from the Bl-aquifer are similar to the value

calculated for the A-aquifer material taken from I-2 (4.5x10'“ ft/min).

f. B aquitard material were

—l;§2 Aquitard - At I-2, five feet of Bl-B2
penetrated before drilling was terminated at 59.5 feet. Laboratory testing
revealed the aquitard material to be a CL (field identified as a sandy clay)
with a vertical permeability of 4.5x10°° ft/min. At I-3, a one-foot thick
bed of bluish-gray, sandy clay, of the same type as observed in I-2, was
found from 56.5 to 57.5 feet. A sample taken from the same sandy clay unit
M-I-3 (I-3, R-6) was identified in the laboratory as an SC (clayey sand).
Although the sample was identified as an SC, the vertical permeability,
5.7x10_7 fr/min, is typical for aquitard material. Although only one foot
of aquitard material exists between the Bl and Bz-aquifers at I-3, the

stratigraphic and permeability data strongly show that first, the same

aquitard exists at both locations, and second, the Bl—Bz aquitard is of low

permeability (5.7x10"" ft/min at I-3 and 5.5x10°° ft/min at I-2). The

permeability data indicate that the Bl-BZ aquitard is of sufficiently low

permeability to substantially retard the vertical migration of ground water

to deeper aquifers.

g. §2-Aquifer - The Bz-aquifé: was penetrated only at I-3. There are no

monitoring wells screened within the Bl*aquifer. During the drilling of

I-3, it was observed that the Bl and B2 aquifers are very similar in

composition, both being composed of dark, yellow-brown gravelly sand. The

top of the B, -aquifer was penetrated at 57.5 feet. I-3 was terminated at

2
71.0 feet without reaching the bottom of the Bz-aquifer. A total of 13.5

feet of Bz-aquifer material were penetrated.

h. Ground Water Elevations - Maps of both the A and Bl-aquifer

potentiometric surface have been constructed using water level data

collected on October 7, 1987 (Figures 6 and 7).

A

AN Wahler Associates Project JCO-104H 6




Examination of Figure 6 reveals that at the time the ground water level data
were taken, the general direction of ground water flow in the A-aquifer was
30 degrees east of north (N30°E) and the gradient 0.004 ft/ft. This
A-aquifer gradient was used in the calculation of ground water velocities
for the'A-aquifer. The water level data from wells I-1, I-2, and I1-3,

indicate that the general flow direction of B -aguifer ground water is

1
N13°E. The B, -aquifer ground water gradient is 0.003 ft/ft (Figure 7).

PUMPING TESTS

The pumping tests were conducted using A-aquifer monitoring well V-4, a

four-inch diameter well installed by WA as part of a ground water

investigation being conducted at and in the vicinity of Jasco Chemical
Corporation. Two types of pumping tests were performed at well V-4: a
step-drawdown test, and a 48-hour constant discharge test {including 12
hours of recovery). Slug tests were performed in all the A-aquifer wells.
: Attempts were made to carry out slug tests in Bl-aquifer wells, but the test

data collected was unusable due to the rapid recovery of water levels after
discussed later in this report.

Well V-4 was chosen as the pumping test location based on existing
hydrogeological and ground water quality information. Extraction pumping
has been conducted in V-4 since April 1987. Therefore, it was the logical
choice for the constant discharge test location. Results from the pumping
test in V-4 will indicate the approximate radius of influence due to pumping
and hence will aid in determining the effect of extraction pumping on
reducing the concentrations of chemicals in the ground water. The step-
drawdown test was performed to assess the well loss coefficient and to

determine a suitable pumping rate for the constant-discharge test.

The pumping test procedure is described below. Detailed pumping test

i protocols and a further description of the pumping test procedure may be

found in Appendix A,

A4
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All pumping test equipment was decontaminated and calibrated before

being placed down each well.
The wvariation in water 1level in well V-4 induced during the
step~drawdown test were recorded with a pressure transducer/data logger

system.

A constant-discharge test was conducted after water levels had

-re-equilibrated following the step-drawdown test. From the

step-drawdown test, 2 gpm was found to be a suitable pumping rate for
V-4 in order to maintain a suitable water level above the pump. Water
level variations in V-4, as well as obsérvation well V-2, were recorded
automatically with an electronic data logger system. Water levels in
2ll other wells (A and Bl—aquifer wells) were measured manually at set

time intervals during the test using an electric water level meter.

All extracted ground water from well V-4 was discharged to local
sanitary sewers in accordance with the permit issued to Jasco by the

City of Mountain View.

t the end of the constant-discharge test, water levels were monitored
until they had recovered to within approximately 90 percent of their

original levels.

STEP-DRAWDOWN TEST

A two-hour step-drawdown test was carried out in well V-4 on September 28,

1987.

An increase in the water level drawdown was observed as the pumping

rate was increased, indicating the stability of the well during the test.

The test data were analyzed using the Bierschenk method (Driscoll, 1986),

which involves plotting the drawdown to discharge ratio versus discharge.

The well loss coefficient was determined from the resulting linear curve.

From this coefficient, the head loss due to pumping well geometry and

construction could be estimated for a specific pumping rate. The test data,

w
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plotted curve and detailed calculations may be found in Appendix B. A
pumping rate of approximately‘z gpm was found to be suitable to sustain a

desirable water level above the pump.

CONSTANT DISCHARGE TEST

4 48-hour constant-discharge test was performed in pumping well V-4, for a
duration from-September 29, 1987 to October 1, 1987. The pumping portion of
the test lasted 36 hours. The recovery period was scheduled to be 12 hours
in length, but 90 percent recovery was reached after approximately 4.5

hours.

Water level variations in V-4, the pumping well, as well as in observation
well V-2 were recorded by an electric data logger/pressure transducer
system. V-2 was chosen as the observation well because it was the closest
to V-4 (8 feet awayv) and should show the largest drawdown due to pumping.
Water levels in all other wells were measured periodically throughout the
test, using an electric water level meter. Two analysis techniques, the
Hantush-Jacob (1955} method for leaky, confined aquifer and the Jacob
straight line method (Freeze and Cherry, 1979) were used in calculating the

aquifer parameters from the time versus drawdown data collected at well V-2.

A computer program called Graphical Well Analysis Package (GWAP) which
incorporated the Hantush-Jacob method was used to obtain estimates of
transmissivity, hydraulic conductivity and storativity. The results were
compared with those calculated manually using the Jacob straight line

method.

After the constant-discharge test, water level recoveries in well V-4 and
other wells were monitored for 12 hours until the 1levels reached
approximately 90 percent of their .original values. The recovery data was
analyzed by hand, using the modified Theis equation {(Driscoll, 1986). Data
records of V-4 and V-2, plotted data curves, type curves, method assumptions

and calculations may be found in Appendix C. The pumping test results are

Project JCO-104H 9




tabulated in Table 1. The temporal variation in water elevations measured
in wells V-1, V-5, V-6, and V-7 are shown on Figure 8. The water elevation
variation in V-3 is shown on Figure 9. Figure 10 shows the variation in
Bl-aquifer wells I-1, 2, and 3.

The variation in barometric pressure recorded at San Jose Airport during the
pumping test is shown on Figure 11. The data were used to determine if the
variation in water levels was positively correlated with the barometric
pressure variation. The data indicated very small pressure fluctuation over
the test period. The difference between the highest and the lowest pressure

was only 0.17 inches of mercury.

Comparison of the water level variation measured in the monitoring wells
(Figures 8, 9, and 10) with the barometric pressure data (Figure 11) reveals
little positive correlation between the two variables. The minimum
barometric pressure reading was observed at hour thirty-one. Theoretically,
if barometric pressure were driving the water level variation, the water
elevations should have reached a maximum at this time. In fact, water
levels in all of the A and Bl-aquifer wells reached their lowest elevations
at hour thirty-six, just before pumping was terminated. In addition, only
well V-3 shows significant water level variation during the first 25 hours
of pumping, during which time the barometric pressure increases and
decreases harmonically. After pumping was stopped, all wells rapidly
recovered to their pre-pumping levels. Therefore, it is concluded that the
decrease in water levels observed in monitoring wells V-1, V-3 through V-7
and I-1, 2, and 3 were induced by extraction from well V-4. The influence
of barometric pressure on water levels, if any, was not significant. All of
the A-aquifer monitoring wells monitored during the test lie within the area
of influence of well V-4. The steepest drawdown of 2.2 feet at the end of
pumping was observed in well V-2, located only 8 feet from V-4 (see Appendix
C for drawdown records). The water elevation in well V-3, located directly
up-gradient of V-4, was lowered 0.30 feet due to pumping at well V-4 (Figure
9). After pumping was terminated, the water 1level increased 0.19 feet

during the first 3 hours of recovery. Wells V-1, V-5, V-6, and V-7 showed

™
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decreases in water elevation ranging from 0.08 to 0.13 feet (Figure 8). As
was observed in well V-3, the other A-aquifer wells quickly recovered to

their pre-pumping levels after pumping was terminated.

Drawdown was also observed in Bl-aquifer wells I-1, 2, and 3. Maximum
drawdown was again observed at the 36-hour measurement. The drawdown ranged
form 0.10 to 0.14 feet. The observeg drawdown in the Bl-aquifer wells
implies that under the stressed conditions created by pumping, there is a

degree of interconnection between the A and B, -aquifer at and in the

1
vicinity of the Jasco facility.

SLUG TESTS

Slug tests were conducted in all A and Bl-aqgifer wells on September 15,
1987 to evaluate the hydraulic conductivity of the aquifer material
immediately adjacent to the wells. The data supplied by slug tests were
used to compare with the more reliable data produced by the pumping tests.
The slug test data were also used to observe the amount of variability in
hydraulic conductivity there is in the A-aquifer. The slug tests consisted
of lowering a solid slug of known volume into the standing water of each
well which induces an instantaneous rise in water level. The decrease in
water level with time inside each well was monitored using a pressure
transducer/electric data logger system. After the water level had
equilibrated with the slug inside well, the slug was withdrawn and the rise

in water level was recorded.

The technique for determining the aquifer characteristics from slug test
data was adopted from a method derived by Cooper, Bredehoeft, and
Papadopules (1967). In this method, changes in water levels are ‘plotted
against time to form a curve. The curve is then matched with a type curve
for slug tests, and the resulting values are used in calculating the
parameters. Instead of analyzing the data manually, the computer program
GWAP which incorporated the above method was used. Data records, plotted
data curves and slug tést type curves may be found in Appendix E. A summary

of the test results is presented in Table 2.

Y
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The slug tests conducted at the A-aquifer wells yielded reliable resulrs,
the Bl—aquifer wells recovered too quickly to yield reliable data.
Estimates of hydraulic conductivity, transmissivity, and storativity were

therefore not calculated for the Bl-quifer wells.
CONCLUSIONS

The average horizontal hydraulic conductivity of A-aquifer was estimated to
be 7.‘5‘0){10-3 ft/min from in-situ pumping tests. The corresponding average
velocity is 41.5/yr based on a hydraulic gradient of 0.004 (from Figure 6)
and an effective porosity of 0.4 (see Appendix C for calculations). The

three methods of analysis were:
1. Hantush-Jacob method for leaky confined aquifers;

2, Jacob Straight-Line method for bounded confined aquiferé with short

distance between the pumping and observation wells;
3. Jacob Solution for Recovery Data.

The hydraulic conductivity measured by the in-situ pumping test is an
average vealue of a lérger aquifer volume surrounding well V-4. This
conductivity corresponds to the range for material such as silty sand or
clean sand (Freeze and Cherry, 1979), which is the type of material most
commonly found within the A-aquifer. The storativity estimate is within the
range for confined aquifers (Freeze and Cherry, 1979), indicating that the

A-aquifer is confined by the vadose zone.

The hydraulic conductivity and storativity of the A-aquifer in the immediate
vicinity of each well were determined using slug tests. There is a large

variation in hydraulic conductivity and storativity across the site. The

highest conductivity value, 1.03){10-l ft/min, was found at well V-6, with a

corresponding seepage velocity of 541.4 ft/yr (see Appendix E for

caléulations). The Ilowest hydraulic conductivity was found at well V-5,

W
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with a value of 6.6x10-& ft/min, and a corresponding flow velocity of 3.5
ft/yr. The hydraulic conductivities at the rest of the well locations, V-1,
V-2, V-3, V-4, and V-7 are of similar order of magnitude and are comparable

with those calculated using the pumping test data from well V-4.

The storativities at all well locations except well V-2, fall into the range
for confined aquifers, while that of well V-2 is in the range for unconfined
aquifers. The A-aquifer at well V-2 may not be as confined as other
locations across the site.v Alternatively, the fact that well V-2 is
screened through a poftion of the vadose zone may account for anomalous low

storativity value.

The water levels at all wells during the pumping test were monitored to

assess the extent of radius of influence due to pumping at well V-4. All A
and Bl-aquifer wells showed positive drawdown response towards the latter
 portion of pumping. This indicates that the on and off-site aquifer wells
lie within the zone of influence of well V-4. Drawdowns in B, ~-aquifer wells

1

indicate probable hydraulic connection between A and B, -aquifers.

1

F. LIMITATIONS

The data, information, interpretations, and conclusions contained within
this report are presented specifically and solely for Bronson, Bronson, and
McKinnon. The conclusions and professional opinions presented herein were
developed by Wahler Associates, in accordance with currently accepted
geologic and hydrogéologic principles and practices. Wahler Associates
cannot be responsible for any conclusions and recommendations that may be
made by others, unless we have been ‘given an opportunity to review such

conclusions and concur in writing.
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TABLE 1

CONSTANT DISCHARGE TEST RESULTS OF WELL V-4

T K S v
Method of Analysis (ft?/min) (ft/min) (-=) (ft/yr)
Hantush-Jacob by GWAP 6.29x102 8.98x107° 1.59x107°  47.2
Jacob Straight-Line Method 6.04x10~2 8.63:{1(}-'3 1.&&x10-3 45.4
Theis Solution for Recovery _2 -3
Date : 4.26x10 6.09x10 * 32.0
Average_:_3 Average:
7.90x10 41,5
Note:

" T - Transmissivity

K - Hydraulic Conductivity

w
i

Storativity (dimensionless)

“
1

seepage velocity

* - residual-drawdown plot cannot be used for
determining storativity (Driscoll, 1986).

T
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TABLE 2

‘A-AQUIFER WELLS SLUG TEST RESULTS

Aquifer
Thickness T K s v .
Well No, (ft) (£t?/min) (ft/min) (~=) (ft/yr)

2

v-1 22.0 6.11x10" 2. 781073 & 5.88x1073%  14.6

—I Ny

V-2 12.0 6.95:(10—‘2 5.79x107° 4 3.67x107% / 30.4‘//

26 24810 0 4775107 5 13,0 4
V-4 7.0 - 1.05x107h 7 1.sox1072 % 1.eax103 2 7.8 7
v-5 3.0 1985107 7 6.60x107% 7 5.88x10789 3.5
V-6 7.0 7821070 1 103107t 1 s.8x107% 5 sars |
v-7 13.5 1.80x10™' T 1.33x1072 3 s.8x10° L 70,0 3

Note:

a T - Transmissivity

l V-3 12.0 2.98x10°

L

Hvdraulic conductivity
; S - Storativity (dimensionless)

v - seepage velocity

A
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UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)

GROUP
TRARY DIYISIONS 10N
PR SYMBOL SECONDARY  DIVISIONS
- . CLian aw WELL GRADED CRAYELS GRAYEL-SAND MIXTURES. LITTLE OR NO

2 = - " GRAYELS FINES,

z 2= o QL fLESS THaw P PGORLY GRAQED GRAYELS GR GRAVEL-SAND MIXTURLS LITILE OR
3 : g : :_u uf_:“ % FINES) NG FINES.
-— IQ‘ —
°© I % = =° « 2l caavel - SILTY GRAYELS GRAVZL-SANI-SILT WIRTURE  NON PLASTIC
v - oW FINES
o o X - g pet TN .
g e =2z = s 3 FINES e CLATEY GRAYELS, GRAYEL-SANO-CLAY MIXTURES  PLASTIC FINES.
—-— [ [}
= = = - oz CLEAN
E = o w = A N TLE OR NO FINES,
S 3% = e : CAHDS SW ¥ELL GRADED SANDS, GRAVELLY SANDS, L7
wWoox o« = =S = leuess THaw
g - 2 x = TS gk FiNES) sP POORLY GRADED SANDS OR GRAYELLY SAMOS. LITTILE OR NO FINES.
< =, z == ) -
o Z <« = - & -
© © W e SANDS Sk SILTY SANOS SANO-SILT MIXTURES, MNON-PLASTI{ FINES,

o - w - LARE.]

= g § 5 FINES sC CLAYEY $SANDS SANO-CLAY MIXTURES., PLASTIC FINES

- IMORGANIC SILTS AND YERY FINE SANDS. ROCK FLOUR SILTY OR

| 18
= o2 e wo CLAYEY FIME SANDS OR CLAYEY SULTS WiTH SUIGHT PLASTICITY,
-k

v o o v Sow. cL “AORGANTC CLAYS OF LO¥ 10 MEOIUNM PLASTICITY GRAVELLY
- < % o= ® X% CLATS, SANDY CLAYS SILTY CLAYS LEAN CLAYS
o X - (2} - ®
»w . IS © oL OAGANIC SILTS AMO ORGANIC STLTY CLATS OF LOW PLASTICHTY,
a © = -
z - 7 « WH INDRGANIC SILTIS MICACEOUS OR DIATOMACEQUS FINE SANDY OR
= % <o > ® s, 2o SILTY SOILS ELASTIC SILTS,
® F o v > S -=" ;
@ 2 <o - - 52z CH INORGAN'C CTLAYS OF MEGH PLASTICITY FAT CLAYS.
wox = = S e ;
z - % - fd
=T a « « OH ORGANIC CLAYS OF MEDTUM T3 NIGH PLASTICITY, ORGAMIC SILTS

b RIGHLY QRGAKIC S01LS PT PEAT AND OTHER MIGWLT QRGAXIC SQILS

DEFINITION OF TERMS

TR —

GRAIN SIZES
U.S STANDARD SERIES SIEVE " " "
200 58 15 4 34 3 6
SILTS & CLAYS DISTIN- SAND GRAVEL
GUISHED ON BASIS OF C083LES | BOULDERS
PLASTICITY Fixg [ weovuw [ couass Fiae | coaese
MOISTURE CONDITION (INCREASING MOISTURE ———u-)
DRY SLIGHTLY DANP DAMP ¥OIST VERY MOIST YET Eitguax1go)
KEY
SAMPLE NUMEER MODE RECOVERY PENETRATION RESISTANCE (PR)
SAMPLE CONTAINER METHOD OF ADVANCING MOLE: | RECOVERY RATIO INDICATED (RE2DEstl A5 2LoMs D8 PRS0
A . M h M
BY A FRACTION: SENDS & GRAVELS ]
Bac ; DRILL RELATIVE DENSITY BLO¥S.FOOT*
R | FLIGHT AugER...... . Ap | 1.2 _ FODTAGE RECOVERED | yERY LOOSE 04
chELsy Tuse s | SUCKET AUGER ... ga | -3 FODTAGE SAMPLED LOOSE 4-10
SPIN AUGER s0 REMARKS MED 1UM DENSE 10-30
ORIVE SAMPLER | ~ oottt DENSE 30~50
HOLLOY X AUGER... HA INCLUDES DRILLING IN-
RINGS....... R STEN AUGER FORMATION, E.6 WATER YERY DENSE OVER S0
ROTARY ORILL........ RD | LEVEL, DATES, CLAYS & SILTIS
CABLE TOOL.......... CT | REFUSAL: STOPPED BY CONSISTENCY |8LOWS FOUT*ISTRENGTH 1
MATERIAL TOO RARD FOR YERY SOFT 0=2 Oek
SAMPLER
e . EQUIPNENT, SOFT 24 -
tra s as e taae TER‘[H‘YED: SUFFICIENT FlR“ 48 )f"
PITCHER BARREL...... P8 INFORMATIDN OBTAINED.
STIFF 8-15. 1-2
CORE.....evvnn. veesn € ABANDONER: STOPPED
PUSH p | BECAUSE OF DIFFICULTIES || VERY STIFF 15-30 24
Caaesvrarrvaneas EXPLAINED ON LOG. HARD QYER 30 OYER 4

* Numbec of biows of 140 pound hammer falling 30 inches to drive a 2 inch 0.0, (1-3.8 i1ach 1.0.)
Split-Barre! sampler (ASTM-T1585 standard penstration test).

¥ Unconfined comprassive strangth in tons/sq f1.

Raad from a2 pockat panstromater.
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APPENDIX A .
PUMPING AND SLUG TEST PROTCCOL

A. FIELD PROCEDURE

1. Slug Test§

Slug tests were performgd in wells V-1 through V-7 and wells I-1, 2, and 3.
This method was used because it provides a simple method of determining
vaiues of hydraulic conductivity and transmissivity for the aquifer material
in the immediate.vicinity of the well screen. The hydraulic conductivity
datz were also used to determine the degree of spatial variability in

hydraulic conductivity possessed by the A-aquifer.

On September 28, 1987, a representative of Wahler Associates visited the
Jasco site and conducted slug tests on ground water monitoring wells V-1

through V-7 and I-1, 2, and 3. The slug test consisted of lowaring a solid

1 1?

slug’ of known volume into the standing water of each monitoring well which
induced a rise in the water level. An electronic dete logging device
manufactured by Enviroiabs‘of Glendale, California, was simultaneously used
to record the decrease in water levels with time. In addition, a reverse
slug test was conducted, when possible, by withdrawing the solid "slug" and

recording the increase in water level with time. The rate at which the

~ water level rises or falls .i§ controlled by the permeability of the

A%

materials in which the monitoring well is screened.
Calculation methods used to determine values of permeabilities from slug

tests are found in Appendix E.  The QA protocol for the slug tests is

outlined below.

2. Pumping

Procedures and equipment used for performing the step discharge and constant

discharge pumping tests are described below. Eight episodes of water levels

o Project JCO-104H A-1
A‘%Wohler Associates ]




were measured six days before the step discharge test to determine the
amount of temporal variation in water levels that occurs over an eight-hour
period. In addition, water levels were measured immediately prior to
pumping, both before and after the pumping equipment was placed into the
well. At the start of pumping, water levels measurement were made at

exponentially expanded intervals, beginning with five second intervals.

Water levels were measured in V-4, the pumping well, as well as in well V-2,

during the constant discharge test using an Envirolabs electric data logger
and a calibrated pressure transducer. Well V-2 was chosen as the most
closely monitored observation well due to its proximity to well V-4. Well
V-2 is located just eight feet west of well V-4. Proximity was the key

issue because a steep cone of depression was anticipated.

Water level measurements were taken periodically from wells V-1, V-4 through
V-7 and I-1, 2, and 3 using an electric water level meter. Water level

measurements were not taken as frequently from wells V-7, I-2, and I-3

compared to other wells, due to problems with gaining access to the Central

Expressway at night as well as for safety reasons.

All pumping tests were conducted using a Grunfus-stainless steel submersible
pump. Discharged volume was measured using an in-line flow meter. The flow
meter was field checked periodically during the test by calculating the time
it took to fill a bucket of known volume. No problems with the pump or flow
meter were observed during the test. Extracted ground water was transferred
away from the well site using a two-inch flexible hose to the sanitary sewer
correction at the Jasco facility. The long-term constant discharge
consisted of a 36-hour pumping period followed by a recovery period. Twelve
hours of recovery were planned prior to carrying out the test. In the
field, it was determined that at least 90 percent recovery had occurred
after only approximately 4.5 hours. Monitoring of wells V-2 and V-4 using
the data logger was discontinued at that time. A final set of water level
measurements were taken 48 hours after pumping began to document the final

set of recovery data.

™
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3. Quality Assurance Protocol

The following set of quality assurance guidelines were followed during the

slug and pumping tests:

o Horizontal and vertical control for the pumping well and observation
wells was established by & licensed surveyor to provide a reliable

basis for water level measurements and pumping test calculations.

o} The performance of the pump, generator and flow meter was monitored
periodically throughout the pumping test to verify the quality 